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THE ALASKAN BOUNDARY TRIBUNAL* 


By Hon. Joun W. Foster, LL. D. 


HE Tribunal which was recently 
in session in London and which 
adjusted the irritating and dan- 

gerous controversy respecting the Alas- 
kan boundary was an unique body. It 
was not an arbitration tribunal in the 
usual acceptation of that term, as there 
was no umpire or neutral judge. Its 
membership was composed of three per- 
sons nominated by each government, 
and as a decision to be effective required 
the concurrence of a majority of the 
court, it was necessary for thesettlement 
of the controversy that at least one 
member should decide against the con- 
tention of his own government. 

It was insisted by the opponents of 
the measure that it would prove a use- 
less proceeding, as a majority decision 
could not be obtained. Its friends, how- 
ever, felt that the question was of such 
a character as to offer a solution by 
sober-minded judges, before whom the 
facts should be presented in a judicial 


manner; and, even if unhappily there 
should be a failure to secure an effective 
decision, the effort would not bein vain, 
as the evidence upon which each party 
relied in support of its contention would 
be accessible to the public, and it would 
be enabled to make an intelligent study 
of the controversy. 

In 1896 a notable conference of the 
friends of arbitration from all parts of 
the United States was held in Washing- 
ton to urge upon our government the 
making of a treaty of arbitration with 
Great Britain. 

That movement resulted in the fram- 
ing of a convention in January, 1897, 
signed by Mr. Olney, Secretary of 
State, and Sir Julian, afterward Lord, 
Pauncefote. These two eminent states- 
men, while they agreed that most 
questions of an international charac- 
ter might be referred to an impar- 
tial and neutral arbitrator for decis- 
ion, also agreed that there were other 


* A lecture delivered in Dr Foster’s course in American Diplomacy in Columbian University, 


Washington, D. C., December 8, 1903. 
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questions which nations would not stip- 
ulate in advance to submit to that 
method of adjudication. Prominent 
among these were territorial disputes, 
and in their convention they provided 
that all such disputes should be referred 
to a tribunal to be composed of six 
judges, three to be selected by each 
government. ‘That treaty failed of rat- 
ification in the Senate by a close vote, 
but it indicated the method which has 
been followed with such successful re- 
sults by President Roosevelt and Sec- 
retary Hay respecting the Alaskan 
boundary. 

From the very beginning of our in- 
dependence as a nation the boundary 
line dividing the United States and 
Canada has been the source of almost 
constant discussion, often of angry con- 
troversy, and more than once has 
brought the countries to the brink of 
war. As in the Alaskan question, 
these disagreements have arisen mainly 
from a want of correct geographic 
knowledge on the part of the negoti- 
ators of the treaties. For instance, in 
the treaty of peace and independence of 
1783, in which an attempt was made, 
as stated, to set forth the boundary with 
such accuracy that all disputes which 
might arise in the future would be pre- 
vented, the initial point on the east was 
fixed at the mouth of the St Croix River, 
in the Bay of Fundy. But when it was 
sought to establish the boundary line, 
it was found that there was no river in 
that locality popularly known as the 
St Croix, but that there were two con- 
siderable rivers emptying into the Bay 
of Fundy, both of which had other 
names than that mentioned inthetreaty. 
This question was settled amicably by 
the unanimous action of a commission. 

It was, however, followed by a contro- 
versy as to the ownership of the islands 
in and near Passamaquoddy Bay. After 
years of diplomatic discussion, it was 
referred to a commission of one Amer- 
can and one Englishman, and they 


reached a settlement without the inter- 
vention of an umpire. 

The commission established the line 
to the head of the St Croix River, but 
the boundary from the St Croix along 
the Maine-New York frontier to the St 
Lawrence proved to be the most irritat- 
ing, difficult, and tedious of the disputes 
between the United States and Great 
Britain It was first referred to com- 
missioners, who failed to agree, and 
after much diplomatic wrangling was 
submitted to the arbitration of the King 
of the Netherlands, the validity of 
whose decision was questioned, and it 
was thrown back into diplomacy. New 
surveys were made and a temporary 
boundary established, but it was not 
observed by the people in the vicinity. 
Strife occurred ; a state of border war- 
fare was created; Congress authorized 
the President to call out the militia, and 
voted $10,000,000 for public defense. 
An open conflict between the two na- 
tions seemed imminent. The com- 
mander-in-chief of the army, General 
Scott. was dispatched to the frontier, 
and through his interposition a tempo- 
rary border truce was arranged. After 
still further delays, in 1842 the Secre- 
tary of State, Mr Webster, and a special 
plenipotentiary from Great Britain, 
Lord Ashburton, agreed upon a treaty 
fixing accurately that boundary. It is 
an interesting fact that the essential 
points of that dispute were similar to 
those as to the Alaskan boundary. The 
‘highlands ’’ and the ‘‘ ocean’’ became 
the words about which the northeastern 
controversy raged. Likewise the late 
subject of discussion at London was in 
great measure that respecting the phrase 
in the treaty, ‘‘the summit of the moun- 
tains,’’ and the words ‘‘ocean’’ and 
‘* coast.’’ 

The line through the St Lawrence 
and the Great Lakes was adjusted by a 
commission after careful surveys, by 
which various islands which had been 
claimed and occupied by the Canadians 
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were transferred to the American side 
of the line, and others claimed by the 
Americans were placed on the Canadian 
side. 

The fixation of the boundary from 
Lake Superior to the northwestern point 
of the Lake of the Woods was entrusted 
to a commission, but after five years of 
labor, during which they visited the 
region and expended $200,000 in sur- 
veys, they failed to agree. Under the 
stipulations between the two govern- 
ments, the question should then have 
been referred to arbitration; but the 
experience in the arbitration of the 
Maine boundary did not encourage such 
acourse. After long delays this por- 
tion of the frontier was adjusted by the 
Webster-Ashburton treaty of 1842, but 
this settlement has not proven com- 
pletely satisfactory, owing to defective 
landmarks, as it is charged by Cana- 
dians that the United States Land Office 
has surveyed, platted, and sold to Amer- 
icans a considerable extent of land in 
the Minnesota- Wisconsin section which 
really belongs to Canada. 

The line from the Lake of the Woods 
to the Rocky Mountains was fixed by 
the treaty of 1818 to run along the 49th 
degree of north latitude. 

The boundary from the Rocky Moun- 
tains to the Pacific Ocean remained for 
forty years a subject of controversy. It 
engaged the attention of successive ad- 
ministrations up to the presidency of 
Mr Polk, various treaties and arbitral 
propositions being advanced only to be 
rejected by one or the other of the two 
nations. ‘The claim to the whole terri- 
tory on the Pacific Ocean from Califor- 
nia to the Russian possessions at 54° 
40’ was asserted by the Democratic Na- 
tional Convention of 1844, and under 
the cry of ‘‘ Fifty-four forty or fight’”’ 
entered largely into the campaign which 
resulted in the election of Mr Polk. 
In his first message to Congress he de- 
clared our title to this region to be 
‘clear and unquestionable,’’ and he 


recommended Congress to extend juris- 
diction over it. John Quincy Adams, 
who was recognized as the highest liv- 
ing American authority on international 
questions, held with President Polk that 
our title up to 54° 40’ was complete 
and perfect. 

The controversy grew so animated 
that the chances of war were freely dis- 
cussed; but the two nations found a 
better way of reconciling their differ- 
ences, and, after anxious deliberation, 
Mr Buchanan, Secretary of State, and 
the British Minister, signed a conven- 
tion in 1846 whereby the line of the 49th 
parallel was extended from the Rocky 
Mountains to the Pacific Ocean. By 
this act the vast domain now embraced 
in British Columbia was yielded to 
Great Britain, although our title to it 
had been declared unquestionable by a 
national convention, by the President 
in his message, by Congress through 
joint resolution, and by our highest 
authorities on international law. 

One more step was necessary before 
our chain of title to a fixed and un- 
questioned line from the Atlantic to 
Pacific should be complete. The treaty 
of 1846 provided that the water line of 
the boundary should follow the middle 
of the channel which separates the con- 
tinent from Vancouver Island. In this 
body of water lie a number of islands, 
and it was not clear which was “‘ the 
middle of the channel’’ among these 
islands. In this state of uncertainty 
the islands were being populated by 
both Americans and Canadians, and 
conflicts of authority arose. Efforts 
were made to reach an agreement 
through diplomacy, but they failed. 
In 1856 a joint commission was ap- 
pointed, but the members, after visiting 
the region in dispute, were unable to 
agree. ‘The subject went back into di- 
plomacy, and more than ten years were 
spent in fruitless discussion. In 1859 
the settlerson San Juan Island came 
into conflict, the troops of the two coun- 
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tries became involved, and a collision 
seemed imminent. A second time the 
services of General Scott were invoked, 
and he arranged for a joint and peace- 
ful occupation by troops of the two na- 
tions, but with difficulty were they able 
to prevent conflicts of the civil authori- 
ties. Finally, when the Joint High 
Commission to arrange the Alabama 
claims and other matters met in Wash- 
ington in 1871, the question of the true 
channel was submitted to the arbitra- 
tion of the Emperor of Germany, and 
he rendered an award in favor of the 
contention of the United States. 

The foregoing review shows, first, 
what a perennial source of trouble have 
been our boundary disputes with Can- 
ada, and what a threatening peril to our 
peace it is to leave them unsettled. It 
is seen that every step of the frontier 
line, from the initial point on the Atlan- 
tic to the last water channel on the Pa- 
cific, has been a matter of controversy, 
and sometimes of such bitter contention 
as even to threaten war. Second, our 
public men and the government have not 
found a strong title to territory a bar to 
the submission of boundary questions to 
the adjudication of a commission or an 
arbitrator. In repeated instances have 
we given up territory which has been 
in possession of our citizens for years. 
Third, while our northern boundary has 
been adjusted by means of treaties, com- 
missions, and arbitration, the Alaskan 
Tribunal was the first instance in which 
an equal number of jurists from each 
government have sat as acourt, observ- 
ing the forms of judicial proceedings, 
and rendering a decision binding upon 
the parties litigant. The result of its 
labors certainly confirms the wisdom of 
the President and Secretary of State in 
devising this method of adjustment of a 
most embarrassing controversy. 

As there seems to exist in the public 
mind a vague and ill-defined idea of the 
questions at issue between the two gov- 
ernments which were submitted to the 


Tribunal for adjudication, it may be 
well to make as brief astatement as may 
be ef these questions. They depended 
entirely for their solution upon the con- 
struction and application of the stipula- 
tions of the treaty entered into in 1825 
between Great Britain and Russia. This 
treaty defined the rights of the two par- 
ties, first, in the North Pacific Ocean; 
and, second, on the northwest coast of 
North America. In order to accurately 
fix the latter a boundary line was agreed 
upon dividing the possessions of Russia 
from those conceded to Great Britain, 
and this boundary consisted of a water 
line and one upon the mainland. 

The rights of the parties continued to 
be governed by this treaty up to 1867, 
when Russia ceded and transferred all 
its territorial possessions in America to 
the United States, and in doing so she 
inserted in the treaty of cession to the 
United States the exact text of the treaty 
with Great Britain of 1825 relating to 
the boundary. Hence, in order to de- 
termine the territorial rights of Alaska 
and Canada, recourse must necessarily 
be had to the Russo-British treaty. 

In the official and public discussion 
which preceded the treaty of January 
24, 1903, creating the Alaskan Bound- 
ary Tribunal, and in the document sub- 
mitted by the two governments to that 
body, as also in the oral argument be- 
fore it, much was said about the his- 
torical facts and negotiations preced- 
ing and attending the signing of the 
treaty of 1825, and the acts of the gov- 
ernments and their officials since that 
event, such as the publication of maps 
and charts, occupation of the territory 
in dispute, and the admissions or state- 
ments of officials. But it was conceded 
on both sides that all these matters had 
no other influence on the questions at 
issue than to aid in the interpretation 
of the stipulations of the treaty. 

The negotiators of the treaty of 1825, 
in setting forth the boundary line, were 
governed by the geographical knowl- 
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edge within their reach at that day. 
As early as the sixteenth century ex- 
plorers had visited the northwest coast 
of America, but up to the last decade 
of the eighteenth century very little 
accurate knowledge of that region ex- 
isted. Between 1792 and 1794 Captain 
Vancouver, of the British navy, visited 
this coast, sent out by his government 
to discover the supposed passage or 
water connection between the North 
Atlantic and Pacific Oceans. He made 
very careful surveys of the coasts of the 
continent and islands, and his narrative 
and charts, giving detailed results of 
his surveys, were published in 1798. 


These were the main sources of informa- 
tion upon which the negotiators sought 
to fix in the treaty of 1825 the boundary 
line between the Russian and British 
possessions. 

They described the water line as fol- 
lows : ‘‘ Starting from the southernmost 
point of the island called Prince of Wales 
Island, . . . the said line shall 
ascend northward along the passage 
called Portland Channel as far as the 
point of the mainland, where it reaches 
the 56th degree of north latitude.’’ 
The first matter which the tribunal had 
to determine was, what is the Portland 
Channel as described in the treaty, and 
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to draw the line in accordance there- 
with from the southern point of Prince 
of Wales Island to the 56th degree of 
north latitude. 

An examination of the maps will show 
that the body of water yariously de- 
scribed as Portland Channel or Canal is 
composed in part of two inlets from the 
ocean, one a broad and easily navigable 
channel to the south, and to the north 
a narrow, somewhat tortuous, and un- 
safe passage. Between these passages 
lie a group or series of islands. The 
American contention was that the broad 
or southern passage was the Portland 
Channel of the treaty. The British 
claim was that the narrow or northern 
passage was the one intended by the 
negotiators. Vancouver’s charts and 
later maps favored the American view, 
but his Narrative seemed to support the 
sritish case. The Tribunal decided 
against the American contention, but 
did not accept in full the British claim, 
as the two larger islands only were made 

sritish territory, and the two smaller 
islands involved in the controversy were 
awarded to the United States. This 
part of the decision has occasioned the 
most bitter criticism and is the chief 
matter of complaint in Canada. This 
feeling is in part explained by the fact 
that Port Simpson, situated on the 
southern side of the entrance to Port- 
land Canal, has been fixed upon as the 
Pacific terminus of the newly projected 
transcontinental railway, and it was 
urged that, for strategic purposes, all 
the islands on the north or opposite 
sides should belong to Canada. 

The other work of the Tribunal was 
to determine the mainland boundary 
line. The treaty provided that from 
the head of Portland Channel the line 
should be drawn to the 56°, and ‘“‘ from 
this latter point the line of demarcation 
shall follow the crest of the mountains 
situated parallel to the coast. 


That whenever the crest of the moun- 


tains which stretch in a direction par- 


allel to the coast from the 56th degree 
of north latitude may lie at a 
distance of more than ten marine leagues 
from the ocean the boundary between 
the British possessions and the coast 
strip (/is?@ve) mentioned above as hav- 
ing to belong to Russia, shall be formed 
by a line parallel to the sinuosities of 
the .coast, and which can in no case 
be more distant therefrom than ten 
leagues.’’ 

Vancouver saw as he sailed up and 
down the northwest coast of America, 
as likewise modern tourists, all along 
the Alaskan mainland a constant series 
of mountains. He made no explora- 
tions in the interior of the continent; 
but in drawing his charts he depicted a 
regular and continuous chain of moun- 
tains from the head of Portland Canal 
up to Mt St Elias, running around the 
heads of all the inlets and arms of the 
sea. The map-makers who succeeded 
Vancouver adopted with more or less 
accuracy this feature of his charts. It 
was this topographical indication which 
the negotiators had in view when they 
drafted the text of the treaty just 
quoted. ‘They regarded this supposed 
mountain chain asa natural and proper 
boundary. 

gut later explorations have shown 
that the mountain chain depicted by 
Vancouver and other cartographers of 
the period preceding the treaty had no 
existence in fact, but that the mainland, 
extending back for ten leagues and more 
from the coast, is what has been termed 
‘a sea of mountains,’’ with no domi- 
nant and well-defined chain. The 
American claim, therefore, was that the 
natural boundary contemplated by the 
treaty having no existence in fact, the 
ten marine league line mentioned therein 
should apply, and that the United States 
boundary should follow the sinuosities 
of the coast and always ten marine 
leagues therefrom, passing around all 
the inlets of the sea. 

On the other hand, the British con- 
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tention was that the crests of the 
mountains nearest to the sea should be 
taken as the boundary line. The Can- 
adian experts claimed to have estab- 
lished a series of peaks or mountain 
chains sufficiently parallel to the coast 
to meet the requirements of the treaty. 
In conformity with this theory a bound- 
ary line delineated on the map was put 
forward, which rarely diverged more 
than five miles from the sea and often 
was less than a mile therefrom, which 
cut across the heads of all the inlets, 
divided the ‘‘coast strip’’ or /’szére of 
the treaty into sixteen disconnected sec- 
tions of territory, and transferred to 
Canada towns, settlements, industrial 
establishments, and mines which had 
been in undisputed possession of Amer- 
icans for many years. 

The Tribunal decided that, under the 
treaty, the United States was entitled to 
a continuous strip of territory which 
extended around the heads of all the 
inlets, thus excluding all contact of 

sritish territory with the sea from Port- 

land Canal north to Mt St Elias. It 
also fixed the eastern or interior bound- 
ary line at designated mountain peaks 
to conform to this decision. While this 
interior line did not extend ten leagues 
from the ocean(the distance put forward 
in the case of the United States), it was 
a substantial acceptance of the most 
material claim of this country, and the 
result has been so regarded on both 
sides. 

Much time was consumed and learned 
argument applied to the meaning of the 
terins of the treaty, ‘‘the crest of the 
mountains,’’ the ‘‘ ocean,’’ the ‘‘ coast,’’ 
‘‘sinuosities of the coast,’’ etc., which 
can not be followed in the time at my 
command, but the foregoing is, I trust, 
a sufficient exposition to enable those 
not already informed to understand the 
two principal points at issue and how 


they were settled. 
I turn now to a consideration of the 
composition, the preliminary work, and 


the proceedings of the Tribunal. It has 
already been stated that it was made up 
of three members appointed by each 
government. The treaty creating the 
Tribunal required that its members 
should be ‘‘ impartial jurists of repute, 
who shall consider judicially the ques- 
tions submitted to them, each of whom 
shall first subscribe an oath that he will 
impartially consider the arguments and 
evidence presented to the Tribunal and 
will decide thereupon according to his 
true judgment.”’ 

The President nominated on his part 
Elihu Root, of New York, Secretary of 
War; Henry Cabot Lodge, Senator of 
the United States from Massachusetts, 
and George Turner, late Senator of the 
United States from the State of Wash- 
ington. Since the dissolution of the 
Tribunal it has been disclosed that the 
Canadian Government complained to the 
3ritish Colonial Office that the members 
nominated by the President of the 
United States were not such persons as 
were contemplated by the treaty, to 
wit, ‘‘ impartial jurists of repute ;’’ but 
it does not appear that the British Gov- 
ernment regarded this complaint of 
such a serious character as to bring it 
to the attention of the President. It 
was alleged that one of the American 
members had expressed himself pub- 
licly, sometime previous to his appoint- 
ment, as strongly convinced of the jus- 
tice of the claim of his government. It 
was also objected that no one of the 
three was taken from judicial life, and 
that they all might be considered as 
political rather than legal representa- 
tives of their country. 

Whatever appropriateness there may 
have been in the objections urged by 
Canada, the sequel showed that the 
selection of the President was entirely 
fitting. It would be difficult to name 
three men in the United States with 
greater experience in and knowledge of 
public affairs, with better trained minds 
for the work they had to do, and who 
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possessed in a greater degree the con- 
fidence of their countrymen. It will 
doubtless be gratifying to vou to state 
that they acquitted themselves in their 
delicate positions with entire credit to 
their country, without a word of criti- 
cism of their conduct, so far as I am 
aware, in either official or social circles 
of the British capital, and, without 
indulging in invidious comparisons, it 
may be said that they displayed a judi- 
cial temperament at least equal to their 
Canadian colleagues, and were as sus- 
ceptible to the arguments of opposing 
counsel. On one of the points strongly 
contended for by the United States, 
that of Portland Channel, they decided 
against their own Government, an ex- 
ample which seems to have had no effect 
on their Canadian associates. 

Iiven in the United States some press 
criticism has been passed upon the action 
of the President in this matter, and it 
has been asserted that he should have 
named judges of the United States 
Supreme Court or other high judicatory 
forthe positions. It is due to the Presi 
dent to state that he offered the appoint- 
ment to one of the justices of the 
Supreme Court, and that the latter de- 
clined, as it is understood, on the ground 
that he did not regard the post as in the 
proper line of his duties, and that it 
was not just to his associates to accept 
a position which would impose additional 
labor upon them <A second justice was 
then approached with a like result. 
There seems to be a growing sentiment 
in this country that the members of our 
highest court should not be called upon 
to discharge functions of a sem1-political 
character, such as those relating to 
boundary disputes, nor tlat they should 
be burdened with additional duties when 
their labors are already sufficiently 
onerous. A similar view has been ex- 
pressed by some of the British press 


since the decision of the Tribunal, to 
the effect that the Lord Chief Justice of 
England should not have been placed 


in the embarrassing position of having 
to pass judgment against his country 
upon a question so greatly political, and 
which has consequently exposed him to 
bitter criticism. 

The British Government named as 
members of the Tribunal Baron Alver- 
stone, Lord Chief Justice of England ; 


Sir Louis A. Jette, Lieutenant Governor 


of Quebec, and John D. Armour, Judge 
of the Supreme Court of Canada. Judge 
Armour died soon after his appointment, 
and the vacancy was filled by A. B. 
Aylesworth, Esq., a prominent member 
of the bar of Toronto. 

The duty of the Tribunal was pre- 
scribed to be to render a decision which 
was to be made up of answers to seven 
questions specifically set forth in the 
treaty. I¢xperience has shown that the 
work of courts of arbitration and inter- 
national comuissious is not infrequently 
nullified or impaired by their members 
exceeding their powers in rendering 
their decision, or by departure from the 
terms of reference. All error in that 
direction was avoided in this instance 
by the careful manner in which the 
points at issue were set forth in the 
treaty. 

The Case of each of the two parties 
was required to be prepared and deliv- 
ered to the opposite party within two 
months from the date of the exchange 
of ratifications of the treaty, which 
occurred March 3, 1903. This was a 
short time in which to do such an im- 
portant work ; but, as the matter had 
already been the subject of much dis- 
cussion and research, it was practicable 
to accomplish it in the period fixed. 
The Case for each government consisted 
of a statement of its views and con- 
tentions on the seven questions sub- 
mitted to the Tribunal, accompanied by 
the documents, the official correspond- 
ence, and all other evidence in writing 
or in print upon which it relied. The 
Case of the United States, with the ap- 
pendices, constituted a quarto volume 
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of about 650 pages and an atlas of maps, 
and the British case was of approxi- 
mately the same length and character. 

After receipt by each government of 
the Case of the other, a Counter-case in 
reply thereto was to be prepared and 
delivered within a like period of two 
months. Upon receipt of the American 
Case the British agent asked for an 
extension of two months, stating that it 
would be impossible to prepare a Coun- 
Britain within the 
period fixed by the treaty. Our 
government declined to agree to this 
extension of time on the ground that 
the reasons contemplated by the treaty 
had not been alleged and did not exist. 
The Counter-cases were accordingly 
exchanged within the period fixed 
therefor. 

The third step in the pliminary pro- 
ceedings was the preparation by coun- 
sel of a printed Argument, based upon 
the Case and Counter-case, and this also 
was to be prepared and delivered within 
two months after receipt of the Counter- 
case. This delivery was effected on 
September 2, and on the 3d of that 
mouth the Tribunal held its first meet- 
ing in London. 

There was set apart in the Foreign 
Office in Downing street a series of 
apartments for the use of the Tribunal 
and those connected with it. The pub- 
lic sessions were held in the ambassa- 
dorial reception-room, a large and com- 
modious hall, well lighted and artistic- 
ally decorated. Adjoining this was a 
consultation-room for the private ses 
sions of the Tribunal, and connected 
With it was the state dining-room, where 
a bountiful collation’was served at the 
daily recess of the Tribunal, Adjoin- 


ter-case for Great 


ing the other end of the ambassadorial 
hall were a number of spacious rooms 
devoted to the use of the agent and 
counsel of the United States and the 
3ritish agent and counsel. 

I mention this matter in some detail 
in order that you may contrast it with 


‘on Fridays to the next Monday, 


the inadequate accommodations which 
are provided by our government for its 
foreign office, the Department of State. 
It has no facilities whatever for receiv- 
ing and entertaining courts of arbitra- 
tion, international commissions, and 
special diplomatic missions which are so 
frequently assembled in Washington. 
When the Anglo-American Joint High 
Commission met here a few years ago, 
quarters had to be taken at one of the 
otels for its sessions, and we experi- 
ence the same mortification almost every 
year. It is earnestly to be hoped that 
the present Congress will not adjourn 
without adopting adequate measures to 
remedy this discreditable condition and 
provide the Department of State with 
such accommodations as will enable our 
government to receive with proper cour- 
tesy its international guests. 

The first meeting of the Tribunal was 
confined to an exchange of credentials 
of the members of that body and of the 
agents of the two governments, fixing 
the days and hours of the sessions, and 
the method which should be observed 
by counsel in the oral argument which 
was contemplated by the treaty. It 
was arranged that sessions should be 
held five days in the week, adjourning 
and 
that they should continue from I! a. 
m. to 4 p.m. The British counsel 
were to open the argument, and it was 
to be closed by the American counsel, 
three lawyers on each side to speak al- 
ternately. ‘The Attorney General of 
England, Sir Robert B. Finlay, opened 
for Great Britain, followed by David T. 
Watson, Esq., for the United States; Mr. 
Christopher Robinson, of Canada; Hon. 
Hannis Taylor for the United States; 
the Solicitor General of England, Sir 
Edward H. Carson; and Hon. J. M. 
Dickinson closing for the United States. 

An adjournment of nine days was 
taken for the convenience of counsel, 
and on September 12 the oral argument 
began. It occupied eighteen days, the 
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only interruption being an adjournment 
upon the announcement of the death of 
Sir Michael H. Herbert, the British 
Ambassador in Washington, and to at- 
tend the funeral services held in mem- 
ory of this young and brilliant diplo- 
matist, who had united in framing and 
signing the treaty by which the Trib- 
unal was created. 

The time consumed in the oral argu- 
ment may attract the notice of lawyers 
who are accustomed to the more expe- 
ditious methods in our domestic courts, 
the Supreme Court of the United States, 
for instance, rarely permitting argu- 
iments, even in important cases, to ex- 
tend beyond two or three days; but 
such a period is not unusual in inter- 
national tribunals. Inthe Fur Seal, or 
Bering Sea arbitration at Paris in 1893, 
the oral argument occupied forty-three 
days. 

A noticeable feature of the London 
Tribunal was the marked contrast in the 
manner of argument or delivery be- 
tween the British and American law- 
The former were very deliberate 
voice, ac- 
gestures, 


vers. 
in speech, rarely raising the 
centuating words, or using 
they sought to impress the court by 
their careful presentation of the facts 
and the cogency of their reasoning. 
This method was doubtless very effect- 
ive, but when it extended in the person 
of one advocate through six or seven 
days it became somewhat tedious. On 
the other hand, the American counsel 
were vigorous in speech, frequent in em- 
phasis, and somewhat active in gesture. 
They did not hesitate to indulge ina 
Witticism to impress a point, and some- 
times even ventured upon an amusing 
anecdote to illustrate their argument, 
which seemed to be welcomed by the 
court and enjoyed by the opposing 
counsel. 

It is gratifying to note that during the 
entire sessions of the Tribunal the ut- 
feeling and courtesy pre- 


most good 


vailed, not a single untoward incident 
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occurring to mar the harmony of the 
proceedings. 

The oral argument was closed on Oc- 
tober 8, after which the Tribunal went 
into secret session. On October 20 its 
decision was delivered to the two agents 
representing their respective govern- 
ments. As the treaty which provided 
for the adjudication and created the Tri- 
bunal did not go into effect till March 
3, 1903, the entire proceedings occupied 
less than eight months, which consti- 
tutes an instance of promptness in inter- 
national adjudication of magnitude and 
gravity almost without parallel. 

As I have already given the substan- 
tial results of the decision, it is hardly 
necessary to repeat or elaborate them. 
The engrossed decision or award in du- 
plicate was signed by Lord Alverstone 
and thethree American members. The 
decision was accompanied by a series of 
five maps indicating thereon the bound- 
ary as set forth in the decision. These 
maps were attested by the signature of 
all the six members of the Tribunal. 

The two Canadian members have been 
criticised, too severely, I think, for their 
action in refusing to sign the decision. 
They might find their defense in the 
language of the treaty itself, which 
says: ‘* The decision shall be 
signed by the members of the Tribunal 
assenting to the They also 
might cite distinguished precedents for 
their conduct. The Lord Chief Justice 
of England, Sir Alexander Cockburn, 
who represented Great Britain on the 
arbitration tribunal at Geneva which 
adjusted the Alabama claims, not only 
refused to sign the award, but accom- 
panied it with a vigorous protest and 
rather unseemly conduct.* A similar 


saine,’’ 


* Hon. Caleb Cushing, one of the American 
counsel, in referring to the closing session of 
that Tribunal, said: ‘‘ To the universal expres- 
sion of mutual courtesy and reciprocal good 
will there was but one exception, and that ex- 
ception too conspicuous to pass without notice. 
The instant that Count Sclopis [the Presi- 
dent ] closed, and before the sound of his last 
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precedent is to be fotind in the Halifax 
fisheries arbitration of 1877, when the 
American member not only refused to 
sign the award, but questioned its va- 
lidity. A better practice was observed 
in the Fur Seal arbitration at Paris 
in 1893. ‘The two American members, 
Justice Harlan and Senator Morgan, 
were outvoted on almost every one of 
the six points submitted to the Tribunal; 
but, without withdrawing their votes, 
they cheerfully united with their col- 
leagues in signing the award. 

The two Canadian members of the 
London Tribunal did, however, incur 
more deserved criticism in their action 
in giving to the press, on the same day 
the decision was announced, a carefully 
prepared interview, in which they de- 
clared that the decision was not judicial 
in its character, the plain inference 
from which was that the majority mem- 
bers of the court had been influenced 
by improper motives, as the treaty re- 
quired that they should determine “‘ ju- 
dicially’’ the questions submitted to 
them. They further gave it to be un- 
derstood that their British colleague, 
after agreeing with them in their posi- 
tion as to Portland Channel, changed 
his attitude and voted with the Ameri- 
can members ; and they added that there 
is ‘‘no process of reasoning whereby 
the line thus decided upon by the Tri- 
bunal can be justified.’’ It is hardly 
necessary for me to accentuate the im- 
propriety of judges arraigning in the 
public press their colleagues on the 
bench for improper motives and incon- 
sistent conduct. Lord Alverstone has 
said, referring to this matter, that he 
declined’to justify or explain his con- 
duct, because such a course would be a 
death blow to the confidence teposed in 


words had died on the ear, Sir Alexander Cock- 
burn snatched up his hat, and, without partici- 
pating in the exchange of leave-takings around 
him, without a word orsign of courteous recog- 
nition for any of his colleagues, rushed to the 
door and disappeared, in the manner of a crimi- 
nal escaping from the dock, rather than a judge 


the British bench. He needs no vindi- 
cation. No living man has had greater 
experience in international adjudica- 
tions, and no one has done more to pre- 
serve peace and good will between the 
two English-speaking nations. 

In view of the substantial failure to 
sustain the British contention as to the 
boundary, it is not strange that there 
have been angry criticism and bitter dis- 
appointment expressed in Canada. Sim- 
ilar feelings were manifested in England 
over the Geneva award. ‘The people of 
the United States were very angry at 
the Halifax award, and were by no 
means pleased with the result of the 
Fur Seal arbitration at Paris; but the 
sober second thought of these Anglo- 
Saxon peoples has been that, however 
disappointing the outcome, this process 
of adjusting international disputes is 
better than to continue the controver- 
sies, and infinitely better than a resort 
to war. The British agent, Hon. Clif- 
ford Sifton, immediately after the an- 
nouncement of the decision in London, - 
said publicly in the most kindly spirit : 
‘‘T have to say that the agent and coun- 
sel of the United States have acted 
with perfect courtesy and good faith 
throughout.’’ And since his return to 
Ottawa and the resumption of his place 
in the Dominion cabinet he has an- 
nounced that the decision will be ac- 
cepted and carried into effect in good 
faith. 

President Roosevelt has been credited 
by the public press with the statement 
that the result at London was ‘‘ the 
greatest diplomatic victory of the United 
States during the present generation.”’ 
It is not becoming in one who was a 
participant in the proceedings so char- 
acterized to discuss this declaration. I 
separating, and that forever, from his col- 
leagues of the bench. It was one of those acts 
of discourtesy which shock so much when they 
occur that we feel relieved by the disappear- 
ance of the perpetrator.” 

The Treaty of Washington, by Caleb Cush- 
ing. New York, 1873, p. 128. 
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may say, however, without impropriety 
that the greatest value of the decision 
is not in the detailed terms of the 
award, but in the fact that it brought 
to a conclusion an irritating controversy, 
that it removed a serious obstacle to 
better relations between these two 
neighboring countries. 

The chief credit on the American side 
for this result is due to the President 
and the Secretary of State, who had 
the courage, in spite of the prevailing 
sentiment that it would be a useless pro- 


DECISION OF THE 
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ceeding and against many protests, to 
submit the question to a judicial tribunal. 
Still greater credit is due the Prime Min- 
ister of Canada, Sir Wilfrid Laurier, who, 
in the face of stronger opposition, con- 
sented tosucha reference. While the 
outcome is not such as he desired, it 
must be a relief to him to know that 
this dangerous subject has been re- 
moved from the arena of controversy, 
and I feel sure that in time his people 
will recognize that he acted wisely and 
for the best interests of his country. 


ALASKAN BOUNDARY 


TRIBUNAL 


UNDER THE TREATY OF JANUARY 24, 1903, BETWEEN THE 
UnITED STATES AND GREAT BRITAIN 


HEREAS by a Convention 
signed at Washington on 
the 24th day of January 

1903, by Plenipotentiaries of and on 
behalf of His Majesty the King of the 
United Kingdom of Great Britain and 
Ireland and of the British Dominions 
beyond the seas, Emperor of India, and 
of and on behalf of the United States of 
America, it was agreed that a Tribunal 
should be appointed to consider and 
decide the questions hereinafter set 
forth, such Tribunal to consist of six 
impartial Jurists of repute, who should 
consider judicially the questions sub 
mitted to them each of whom should 
first subscribe an oath that he would 
impartially consider the arguments and 
evidence presented to the said Tribunal, 
and would decide thereupon according 


to his true judgment, and that three 


members of the said Tribunal should 
be appointed by His Britannic Majesty 
and three by the 


United States: 
And whereas it was further agreed 





President of the 


by the said Convention that the said 
Tribunal should consider in the settle- 
ment of the said questions submitted 
to its decision the Treaties respect- 
ively concluded between His Britannic 
Majesty and the Emperor of All the 
Russias under date of the 28th (16th) 
February A D 1825 and between the 
United States of America and the 
Emperor of All the Russias, concluded 
under date of the 18th (30th) March 
A ID 1867, and particularly the Articles 
III, IV and V of the first mentioned 
T‘reaty, and should also take into con- 
sideration any action of the several 
Governments or of their respective 
Representatives, preliminary or subse 
quent to the conclusion of the said 
Treaties so far as the same tended to 
show the original and effective under- 
standing of the parties in respect to the 
limits of their several territorial juris- 
dictions under and by virtue of the 
provisions of the said Treaties 

And whereas it was further agreed 
by the said Convention, referring to 
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Articles III, IV and V of the said 
Treaty of 1825, that the said Tribunal 
should answer and decide the following 
questions :— 

1. What is intended as the point of 
commencement of the line ? 

2. What channel is the Portland 
Channel? 

3. What course should the line take 
from the point of commencement to the 
entrance to Portland Channel ? 

4. To what point on the 56th 
parallel is the line to be drawn from the 
head of the Portland Channel, and 
what course should it follow between 
these points? 

5. In extending the line of demarca- 
tion northward from said point on the 
parallel of the 56th degree of north 
latitude, following the crest of the 
mountains situated parallel to the 
coast until its intersection with the 
41st degree of longitude west of 
Greenwich, subject to the conditions 
that if such line should anywhere exceed 
the distance of 10 marine leagues from 
the ocean, then the boundary between 
the British and the Russian territory 
should be formed by a line parallel to 
the sinuosities of the coast and distant 
therefrom not more than 10 marine 
leagues, was it the intention and mean- 
ing of the said Convention of 1825 that 
there should remain in the exclusive 
possession of Russia a continuous fringe, 
or strip, of coast on the mainland not 
exceeding 1o marine leagues in width, 
separating the British possessions from 
the bays, ports, inlets, havens, and 
waters of the ocean, and extending 
from the said point on the 56th degree 
of latitude north to a point where such 
line of demarcation should intersect the 
141st degree of longitude west of the 
meridian of Greenwich ? 

6. If the foregoing question should 
be answered in the negative and in the 
event of the summit of such mountains 
proving to be in places more than 1o 
marine leagues from the coast should 
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the width of the /s?@ve, which was to 
belong to Russia be measured (1) from 
the mainland coast of the ocean, strictly 
so-called along a line perpendicular 
thereto, or (2) was it the intention and 
meaning of the said Convention that 
where the mainland coast is indented by 
deep inlets forming part of the terri- 
torial waters of Russia, the width of the 
lisi?ve was to be measured (a) from the 
line of the general direction of the 
mainland coast, or (6) from the line 
separating the waters of the ocean from 
the territorial waters of Russia, or (c) 
from the heads of the aforesaid inlets? 

7. What, if any exist, are the moun- 
tains referred to as situated parallel to 
the coast, which mountains, when 
within 1o marine leagues from the 
coast, are declared to form the eastern 
boundary ? 

And whereas His Britannic Majesty 
duly appointed Richard Everard, Baron 
Alverstone, G.C.M G. Lord Chief 
Justice of England, Sir Louis Amable 
Jetté K C M G Lieutenant-Governor 
of the Province of Quebec, and Allen 
sristol Aylesworth one of His Majesty’s 
Counsel, and the President of the 
United States of America duly appointed 
the Honourable Elihu Root Secretary 
of War of the United States, the 
Honourable Henry Cabot Lodge, Sena- 
tor of the United States from the State 
of Massachusetts and the Honourable 
George Turner of the State of Washing- 
ton, to be members of the said Tribunal. 

Now therefore we the Undersigned 
having each of us first subscribed an 
oath as provided by the said Conven- 
tion and having taken into consideration 
the matters directed by the said Con- 
vention to be considered by us, and 
having judicially considered the said 
questions submitted to us, do hereby 
make Answer and Award as follows:— 

In answer to the fvs/ question 

The Tribunal unanimously agrees 
that the point of commencement of the 
line is Cape Muzon. 
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In answer to the second question 

The Tribunal unanimously agrees 
that the Portland Channel is the Chan- 
nel which runs from about 55° 56’ NL 
and passes to the north of Pearse and 
Wales Islands. 

A majority of the Tribunal that is 
to say Lord Alverstone Mr Root Mr 
Lodge and Mr Turner decides that the 
Portland Channel after passing to the 
north of Wales Island is the channel 
between Wales Island and Sitklan Island 
called Tongass Channel. The Portland 
Channel above mentioned is marked 
throughout its length by a dotted red 
line from the point B to the point 
marked C on the map signed in dupli- 
cate by the members of the Tribunal at 
the time of signing their decision. 

In answer to the Aird question 

A majority of the Tribunal that is to 
say Lord Alverstone Mr Root Mr Lodge 
and Mr Turner decides that the course 
of the line from the point of commence- 
ment to the entrance to Portland Chan- 
nel is the line marked A B in red on the 
aforesaid map. 

In answer to the fowrth question 

A majority of the Tribunal that is to 
say Lord Alverstone Mr Root Mr Lodge 
and Mr Turner decides that the point 
to which the line is to be drawn from 
the head of the Portland Channel is the 
point on the 56th parallel of latitude 
marked D on the aforesaid map and the 
course which the line should follow is 
drawn from C to D on the aforesaid map. 
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In answer to the f/¢/ question 

A majority of the Tribunal that is to 
say. Lord Alverstone Mr Root Mr Lodge 
and Mr Turner decides that the answer 
to the above question isin the affirmative 

Question five having been answered 
in the affirmative question s7+ requires 
no answer. 

In answer to the sevexth question 

A majority of the Tribunal that is to 
say Lord Alverstone, Mr Root, Mr Lodge 
and Mr Turner decides that the moun- 
tains marked S on the aforesaid map 
are the mountains referred to as situated 
parallel to the coast on that part of the 
coast where such mountains marked S$ 
are situated and that between the points 
marked P (mountain marked S 8,000) 
on the north and the point marked T 
(mountain marked S 7,950) in the ab- 
sence of further survey the evidence is 
not sufficient to enable the Tribunal to 
say which are the mountains parallel to 
the coast within the meaning of the 
Treaty. 

In witness whereof we have signed 
the above written decision upon the 
questions submitted to us. 

Signed in duplicate this twentieth day 
of October 1903. 

ALVERSTONE. 
Eninvu Roor 
HENRY CABoT LODGE 
GEORGE TURNER 
Witness 
REGINALD TOWER : 
Secretary. 
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THE RECLAMATION OF THE WEST* 


BY ?. Fi. 


NEWELL, 


IN CHARGE OF THE HyDROGRAPHIC BRANCH AND CHIEF ENGINEER OF THE 


RECLAMATION SERVICE, U. 


ONGRESS, in the spring of 1902, 
following the recommendations 
made by President Roosevelt in 

his first message, took up the matter of 
the reclamation of the arid West and 
on the 17th of June, a day celebrated in 
American history, the President signed 
the bill known as the reclamation law, 
setting aside the proceeds from the dis- 
posal of public lands in thirteen western 
states and three territories for the con- 
struction of irrigation works. At that 
time the matter attracted little attention 
other than from those who were inter- 
ested in the measure. It was thought 
to be simply a western scheme which 
had been successfully lobbied through 
against the opposition of the leaders of 
both parties. As time has gone on the 
people of the country have begun to 
appreciate more and more the impor- 
tance of the law not only to the West 
but to the country as a whole. It is 
now appreciated that if that law is well 
administered it will mean much to the 
future development of our country and 
a complete change in some physical and 
economic features. 

As geographers we are interested in 
the development of the country and in 
the changes that take place, and as citi- 
zens of the United States we are con- 
cerned in seeing that every resource is 
put to its best use, and that the country 
is developed to the fullest possible ex- 
tent. The object of the reclamation 
law is primarily to put the public domain 
into the hands of small land owners— 
men who live upon the land, support 
themselves, make prosperous homes, 
and become purchasers of the goods 
manufactured in the East and the cotton 
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raised in the South. At the same time 
this is to be done in such a way that it 
will not become a burden to the tax- 
payers. 

The money for the reclamation fund 
is from the disposal of public lands in 
the West. This money is returned 
again to the fund by repayment by the 
persons who are directly benefited. 
This matter of refunding is one of the 
most essential features of the law. 
Many considered this provision as triv- 
ial, but the more the effect of the law 
is studied the more thoroughly is it 
demonstrated that this repayment is one 
of the best safeguards of the law, keep- 
ing the administration clean and busi- 
ness-like. The requirement that each 
project must be worth what it costs is a 
safeguard both in public and in private 
undertakings. Attacks upon the law 
have been made under the misconcep- 
tion that the eastern farmer is taxed to 
make western farms valuable, and that 
the government will be victimized by 
the lands passing into the hands of great 
corporations. These attacks would not 
be made if the men who utter them 
would read the law. It is carefully 
guarded in every respect, putting the 
lands into the hands of small owners 
and refunding to the treasury the cost 
of reclaiming the land. 

This matter of irrigation and of 
western reclamation is by no means 
new. It has been discussed most thor- 
oughly and persistently by one of our 
prominent members now gone before, 
John Wesley Powell. ‘‘ The Major,’’ as 
we all called him, in his early years 
made extensive explorations in the 
West, studying its topography, geog- 


*An address before the National Geographic Society, November 6, 1903. 
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No. 1. Map showing Arid, Semi-Arid, and Humid Regions of the 
United States 
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No. 2. Map showing Mean Annual Rainfall in the United States 
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Map showing Arid Regions of the World—the Humid Regions 


shown in Black 


raphy, and geology. In the course of 
those researches he became greatly 
impressed with the great opportunities 
for development of this western arid 
land. He talked this matter in season 
and out of season, and many of his 
friends have said, ‘‘ Now, Major, if you 
will only stop this irrigation talk we 
will do anything you want, but we can 
not have that.’’ Weare glad that he 
lived to see this law passed, and though 
it was not exactly on the lines he 
sketched in his original thesis, yet it 
follows his ideals. His report, written 
in 1876, is still one of the classics to 
which all refer. 

BROAD PROVISIONS OF RECLAMATION 

LAW 


The reclamation law is familiar to 
some of you, and there are here some 
men who have worked vigorously for 
it and who led the debate in Congress. 
It is sufficient to go briefly over some of 
the general provisions of this law. It 
commits to executive discretion nearly 
all of the details which make a law a 
success or a failure. It sets up a few 


large and important safeguards, and 
says in effect to the Secretary of the 
Interior, ‘‘ Here isthis money ; take it 
and spend it for this purpose; get it 
back in the treasury and do the best 
you can with it.’’ That is unquestion- 
ably the ideal condition, and the men 
who are working under it must make it 
a success. They have no excuse for a 
failure. Congress has been liberal, 
has given the Secretary wide discretion, 
and we have no apparent excuse for 
not obtaining the best possible results 
which the conditions will permit. 

I have spoken of two or three of the 
large safeguards imposed, namely, the 
putting of the land into the hands of 
small owners who will live on it and 
cultivate it, and the refunding of the 
money to the treasury, the money to be 
used over and over again in a revolv- 
ing fund. When the law was passed 
the matter did not seem very important. 
The amount of money involved did not 
seem large and the opponents of the 
bill had little appreciation of the situ- 
ation. It covered into the treasury 
funds for the year 1go1 and succeeding 
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No. 4. 
vears, as follows: For IQOI, $3,000,- 
ooo: for 1902, $4,000,000 more, and 
for 19 3 about $8,000,000 : in all, now 
about $15,000,000. The fund at the 


present time is increasing rapidly. 


THE RECLAMATION SERVICE 


The Secretary of the Interior, to 
whom the whole matter is committed, 
il commencing the work, decided to 
put it in the hands of aman and an 
organization in whom he had and has 
confidence. Hon. Charles D. Walcott, 
Director of the U.S. Geological Survey, 
is the man whom the Secretary holds 
responsible for this work. He in turn 








Map showing Location of Vacant Public Lands 


is assisted by several men who since 
1888 have been measuring the streams 
of the West, studying the water supply, 
and making an examination to ascertain 
how the lands can be reclaimed by 
irrigation. 

The Geological Survey has for years 
been making a topographic map of the 
United States, and on that map are 
shown the streams, the reservoir sites 
in or near the mountains, and many 
other facts which are essential to a 
practical knowledge of the subject. 

In addition to the topographic branch, 
the hydrographic division has been 
ineasuring the waters which may be 
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Map showing Location of Forests and Woodlands of the West 


Forests in Black, Woodlands Dotted 


stored in these reservoirs. It 
take experienced 


used or 
was practicable to 


men out of the corps existing in the 


Geological Survey and to add to these 
from time to time, through civil service 
examinations, men who are experienced 
in the actual construction and operation 
of the work. 
about 300 men, 
A few have 


corps of mostly young 


and active. 





Now there is an engineer 


obtained age 


and maturity of judgment and will hold 
these younger men incheck. ‘The men 
are grouped in districts. At the head of 
each district is a man of experience who 
has been state engineer, as in the case 
of Idaho, or has had large experience in 
irrigation work. ‘To him are assigned 
men who have had more or less expe- 

The plans made by these en 

submitted to a board of 


rience. 
gineers are 
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Map of Irrigated and Irrigable Lands 


Irrigated Areas in Black, 


Irrigable Areas Dotted 


consulting engineers, comprising men 
of wide experience. 

The work extends over thirteen 
states and three territories. These 
sixteen political divisions comprise the 
largest of the United States excepting 
Texas. Texas came into the Union as 
an independent republic, owning its va- 
cant lands, and hence the land laws of 
the rest of the states are not applicable, 
nor is the law of June 17, 1902, but 
all of the large western states are 





included, aggregating an area of about 
one-half of the United States. ‘Thus 
the development of nearly half of the 
United States is resting upon the best 
execution of this law. 

The problems are not merely engi- 
neering. It is not sufficient to build 
canals and bring the water where the 
people can get it; but, more than this, 
there are an infinity of problems to be 
solved, and great tact must be used with 


people. When it comes to the question 
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Map showing Approximate Location and Extent of Open Range 
in the United States 


“The stock raising or grazing industry will always occupy So or go per cent of the arid 
a Ps a » bs ~ o 
lands of the West’”’ 


of dealing with water, men may be 
good citizens, but they can not be im- 
plicitly trusted when it comes to the 
question of water distribution. In 
Idaho they have the term ‘‘ winter 
friendship.’’ During. the summer 
every man is at war with his neighbor 
over the division of water, but in the 
winter these troubles are forgotten and 
every one is on friendly terms. Sum- 
mer is the time of storm and strife. So, 
in everything having to do with water, 
engineers must have not only knowledge 
but good sense, tact, and firmness. 


To deal with the interests which are 
coming up in the distribution of water 
and the reclamation of land, it is neces- 
sary to organize the people into associa- 
tions. These associations under the 
law must ultimately control and operate 
the works ; through them the Secretary 
of the Interior can deal directly with a 
body of people, and they can divide the 
water among themselves and _ settle 
minor matters as best they can. The 
reclamation of the West is not only a 
scientific problem, but involves great 
tact and skill in administration. 
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THE PUBLIC LANDS 

The public lands are of many kinds ; 
from densely forested mountain slopes 
reaching up to the high mountains of 
the Rockies down to the vast low plains 
and deserts. Particular interest is at- 
tached to these high mountains and the 
forested slopes, for upon these depend 
to a large extent the future prosperity 
and the utilization of the agricultural 
lands of the West. 
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word forest comprises a great variety of 
tree growth. Inthe East it usually means 
a dense growth. Out in Colorado or 
Wyoming you can sometimes see a half 
mile through what is called a forest. 
Thus, when wediscuss forests on the pub- 
lic lands there must be some explanation 
of what kind of a forest we are talking 
about, if we are to be correctly under- 

stood. 
A little scrubby growth of cedar or 
pion may have great value to the 
pioneer, although it is 











not merchantable tim- 
ber. These small trees 
furnish the poles and 
the posts which are so 
necessary to the settler. 
Kven the small brush 
may supply the fuel 
which he must have for 
his home. 

The present distribu- 
tion of the public lands 
is exhibited by diagram 
4. In black are the 
lands which have been 
taken up by individuals. 
Much of this public land 
is now used for grazing, 
but there are many 
thousand acres which 
with water will support 
hundreds of prosperous 
homes. Intheextreme 








An Abandoned House on an Unirrigated Plain 


The picture illustrates the impossibility of establishing homes on 
the public domain without first providing methods of irrigation 


The extent of the forests is shown by 
diagram 5. Innorthern California and 
along the Pacific coast, in western Ore- 
gon and Washington, are the greatest 
forests remaining in the United States. 
Around the Yellowstone National Park 
and in the Rocky Mountain region in 
general are other important forests. In 
considering any question concerning the 
forests we must bear in mind that the 





east of Colorado settle- 
ments have been made 
by what are called ‘‘ the 
rain belters,’’ whocame 
into the dry country in 
the belief that the so-called ‘‘ rain belt ’’ 
would shift westerly as settlement pro- 
gressed., 
AREA WHICH CAN BE RECLAIMED 


The area of land which can be re- 
claimed by irrigation is relatively small. 
If two or three per cent of the vast ex- 
tent of arid lands of the United States 
are ultimately reclaimed and put under 
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cultivation, it will mean a population 
in the western half of the United States 
almost as great as that now in the east- 
ern half of the country. Figure 6 
shows the areas where it is probable 
that irrigation can be 
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different widely in the different states. 
The law provides that so far as_practi- 
cable the amount shall be spent in the 
state where it originates, but in fact 
the available funds are almost always 





carried on, or where it is 
now being carried on and 
where it can further be 
extended. If the West 
isdeveloped to the extent 
that all these patches in- 
dicate, we will have a 
wonderful change in the 
social and commercial re- 
lations of the United 
States as a whole. 

Thecomparatively reg- 
ular distribution of these 
irrigable lands in each 
state is notable. The 
entire extent of irriga- 
tion development in each 
state is of course very 
small, but if I am cor- 
rectly informed, the pro- 
ceeds from the small irri- 
gated area in Colorado 
are already greater than 
from the mines. 

While it is not likely 
that a very large propor- 
tion of the arid West will 
ever be reclaimed, yet 
nearly all the land has 
value in one way or an- 
other. The stock raising 
or grazing industry will 











always occupy eighty or 
ninety per cent of the 
arid lands of the West. 
Itis the great industry as 
far as area is concerned, 
but in value of products 
is not as great as is the 
cultivation of the soil. 
THE RECLAMATION FUND 


The reclamation fund comes from the 
disposal of lands in thirteen states and 
three territories, and the amount is 


Top of Torrence Falls, Gunnison Canyon 


Attempts to go down Gunnison Canyon by boats having been 
unsuccessful, Mr Fellows, an engineer of the Reclamation Service, 
and an assistant, by floating, swimming, and climbing for ten 
days succeeded in vetting through and locating the site of the 
tunnel (page 27 


inversely apportioned to the needs of 
aly one state. 

From Nevada, the state having the 
largest opportunity for development, 
the amount of money is represented by 
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amount, while from North 
Dakota there has come an enormous 
fund. In the latter state there is little 
possibility of development by irrigation 
because of the difficulty of finding irri- 
gable lands and an adequate water 
supply. North Dakota and Oregon and 
Oklahoma have large funds. In Okla- 
homa, with its subhumid climate, there 
is little need of irrigation development, 


a small 
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of the bed rock. Work of construction 
has been begun in two localities—one in 
Nevada and the other in Arizona. In 
Nevada the work in hand is that on a 
canal to take water from Truckee River 
into lower Carson reservoir site. Lake 
Tahoe, at the head of the ‘Truckee 
River, is the highest large lake in the 
United States and in many respects is 
an ideal reservoir site, and its waters if 

wisely used will go far 
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to promote the pros- 
perity of Nevada. 
In California, over 


the state line from Ne- 
vada, are opportunities 
for water storage. In 
the mountains are little 
valleys in which water 
can be held. It is im- 
possible for Nevada, as 
a state, to utilize these 
reservoir sites, as it can- 
not go across the state 
line. The national gov- 
ernment is alone cap- 
able of doing this work 

A dam put across Car- 
son River near its lower 
end will flood back the 
water and make an im 
lense reservoir, capa- 
ble of supplying several 
hundred thousand acres 
of land which is now 
absolutely desert and 








Floating through Gunnison Channel, Using a Rubber 


3ed as a Raft (page 27) 


and in fact it is almost impossible to 
find any reclamation project of consider- 
able magnitude in that territory. 


PRESENT RECLAMATION WORK 


Examinations leading to construction 
are being carried on widely. At the 
points where dams may be erected for 
water storage the foundations must be 
studied, and for this purpose diamond 
drills are used to ascertain the character 


almost impossible to 
cross. 

The interstate char- 
acter of these problems 
of reclamation is exceedingly compli- 
cated. The Rio Grande, rising in Colo- 
rado and flowing through New Mexico, 
forms the boundary between Texas and 
Mexico; the Arkansas rises in Colorado 
and flows through Kansas, Oklahoma, 
Indian Territory, and Arkansas; the 
South Platte and North Platte flow from 
Wyoming into Nebraska; the head 
waters of the Colorado rise in Colorado, 
flow through Utah, and form the bound- 
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‘“We floated, paddled, and waded 400 miles down the stream, under the most delightful climate of the 
United States ’”’ 


There are many square miles of rich bottom land along the Colorado River capable of high cultivation if reclaimed 
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Red Canyon of the Colorado River 


Where the United States may build a great storage dam, similar to the great dais at Assiut and 
o : ps _—= ~ 
Asstian in Egypt 
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ary between Arizona and Califor- 
mia. Nearly all the important 
rivers of the arid West rise either 
in Colorado or Wyoming, in the 
mountain ranges crossing these 
states, and flow out from these 
states, furnishing water for ad- 
joining states. This interstate 
character of the streams has been 
held as one of the reasons for fed- 
eral intervention in reclamation, 
as well as the fact of federal owner- 
ship of the vacant lands. 


GUNNISON RIVER PROJECT 


In Colorado the largest project 
now in construction is that of tak- 
ing the Gunnison River into the 
Uncompahgre Valley. Thisriver 
flowsin a narrow canyon two thou- 
sand feet deep. This canyon has 
been regarded as impassable, but 














Mr A. I. Fellows, one of the engi- 
neers of the reclamation service, 
and an assistant went through in 
1902 at the risk of their lives. 
The attempt had been made a 
number of times to go down it by 
boats, but without success. These 
men did it by means of swimming 
and by using a pneumatic mattress or 
rubber bed asa raft. They put in small 
rubber bags the necessary food and a 
little underwear. In ten days, by float- 
ing, swimming, and climbing, they suc- 
ceeded in getting through and locating 
the point at which may be located the 
headworks to take the water out by a 
tunnel into Uncompahgre Valley. 

The tunnel, heading in the steep 
cliffs, continues near the river for three 
or four miles in order to, gain grade, and 
then passes through the mountain to 
the valley beyond. Carefulsurveys and 
examinations are being made, and it is 
believed to be feasible to build the tun- 
nel, if enough irrigable land can be 
found to justify the undertaking. 

Another project which has been under 
examination is that in southern Wyo- 


The Present Water Supply System of Phoenix, 


Arizona 


There are thousands of acres of reclaimable land 
near Phoenix which are capable of producing some- 
times seven crops a year. 


ming onthe North Platte River, at what 
is known as the Devils Gate, on Sweet- 
water River, a short distance above the 
point where it enters North Platte River. 

Unfortunately the amount of water 
available at this point is small, and after 
careful examination, there is now being 
considered another reservoir site at a 
lower point, where there is ample water 
for storage purposes. This is on North 
Platte River itself, below the mouth of 
Sweetwater River. 

In northern Wyoming there is an- 
other reclamation project, that on Sho- 
shone River, which here flows through 
a granite range. Surveys are being 
made to demonstrate the practicability 
of diverting this river and carrying it 
out to the broad plains of the Big Horn 
basin. 
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THE COLORADO RIVER 


One of the greatest works in the 
United States is the utilization of the 
great Colorado River of the West. The 
head waters come from Wyoming and 
Colorado, flow through Utah and north- 
ern Arizona, and the river finally enters 
the Gulf of California. Along this 
stream are lands capable of high cultiva- 
tion, as the soil is rich and the climate 
semi-tropical. 

The rank growth on the bottom lands 
shows that wherever water is found 
the vegetation is extremely dense. It 
is, in fact, almost impossible to push 
one’s way through this vegetation. The 
illustration on page 25 shows some of the 
broad bottoms that can be reclaimed. 

The river itself is constantly chang- 
ing, shifting over a very broad extent 
of channel. Last Christmas I took 
a trip down the river in a. boat, and 
we floated, paddled, and waded for four 
hundred miles down that stream, under 
the most delightful climate in the United 
States. It was a wonderfully delight- 
ful experience. We would be sailing 
under a good breeze, at an exhilar- 
ating rate, and everybody would be gay, 
when suddenly we would hang up on a 


mud bank; then all would go over- 
board. We would push off into deeper 


water, and then on until we brought up 
in another mud bank. 

Page 26 shows where it will be pos- 
sible to build dams similar to chose built 
by the British engineers on the Nile. 
The river, although a quarter or a 
half a mile wide above, here becomes 
narrow, hardly wide enough for a 
steamer to pass, and at this point it 
would be possible to erect dams holding 
back the water. The great difficulty 
is the fact that the mud carried by the 
river would fill the reservoirs very 
rapidly. 

THE SALT RIVER 


Another project under consideration 
isin Arizona, on Salt River. 


This dam, 
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if constructed, will be one of the greatest 
in the world, being 230 feet from foun- 
dation to top. ‘The lands to be _ re- 
claimed along the Salt River are in 
the vicinity of Phoenix and are capable 
of a high degree of cultivation, produc- 
ing crop after crop throughout the year. 
There are sometimes as many as seven 
crops a year raised. 

In southern Idaho are vast tracts of 
desert land, to which water may be 
brought from Snake River. At the head 
of this river is Jackson Lake, situated 
at the foot of the Grand Tetons. By 
closing the outlet of this lake all the 
water can be held, storing a sufficient 
supply for tens of thousands of acres 
along Snake River, in Idaho. 

Under present conditions the water 
supply in Snake River dwindles to such 
an extent that during the summer the 
channel is dry at points along its course. 
This river, which appears to be inex- 
haustible, is as a matter of fact nearly 
dry at points in eastern Idaho for sev- 
eral months when the water is most 
needed. 

A great project under consideration is 
is that of taking water out of some of the 
tributaries of the Columbia. Millions of 
acres susceptible of irrigation are below 
the level of the headwaters of Columbia 
River, but in order to convey these 
waters to the dry lands it is necessary 
to traverse mile after mile of steep side 
slopes. The cost of the project runs 
up into the millions of dollars ; so that 
while the government may execute it 
in the future, the project of reclaiming 
the great arid lands of the State of 
Washington is one which is almost 
impossible for the present time. 

In the region of the Black Hills of 
South Dakota and Wyoming are numer- 
ous small projects. Many streams flow 
outwardly from the hills through nar- 
row canyons. By closing these gaps it 
is possible to hold water in various 
places around the Black Hills. Beyond 
are vast stretches of rolling country 
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susceptible of reclamation. In the 
northern part of the region is one of 
the largest and best bodies of public 
lands to which it is practicable to take 
water. Here on Belle Fourche River 
are many thousand acres of public land 
which may be irrigated. 

The theory of reclamation is to con- 


General George M. Sternberg : 1 would like 
to ask whether, in case a channel is opened 
and water brought across from Canada, under 
international law Canada would have any claim 
against us for taking away her water supply. 

Mr Newell: It would open up the great 
question of water law, and I would say in 
response that the principle has been estab- 
lished that priority of appropriation gives 
priority of right. The man who first takes 
water and puts it to beneficial use, provided he 
complies with certain requirements, is entitled 
to it. In the East, if you have a stream flow- 
ing through your farm; even though you do 
not use it, you are entitled to have that water 
go through your farm, but in the western 
states, if you take the water and put it to 
beneficial use, you can continue to do so, but 
if you do not, any one who can put it to good 
use is allowed to do so. The development of 
the arid country would be absolutely impossi- 
ble if it were necessary for the waters to flow 
down undiminished in quantity and quality as 
in the eastern states. 

Acting President WJ McGee : The chair is 
confident that the members of the Society 
would be glad to hear from several persons 
present who could speak from experience on 
the great problem. The Director of the Geo- 
logical Survey, under whose responsibility the 
work has been conducted, is with us. There 
are others with us who have been acquainted 
with the practical aspect and also the theoret- 
ical aspect of irrigation for many years. 

Flon. Charles D. Walcott : 1 think Mr Newell 
has given avery clear idea of the irrigation 
law and its operation. I will say that when 
the question came up in 1894, when I took 
charge of the Survey, of renewing the work, I 
asked Major Powell who was the best man to do 
it. He says, ‘‘ We have a man named Newell, 
who is nowin the West: Send for him, and if 
started with him, I think it will go on well.”’ 

After the irrigation law passed, the Secretary 
of the Interior and the President asked who 
was the man to place it in charge of; I told 
them that I knew of no one so well qualified 
by training and experience and other qualifica- 
tions as Mr Newell. He said tonight I am 
responsible to the Secretary of the Interior. 
Mr Newell has charge of that work, and I hold 
him responsible, and I am simply one who will 


serve the flood waters that otherwise 
go to waste and hold them until such 
time as they are needed. ‘There is still 
a vast extent of arid lands to which the 
flood waters can be carried and which, 
when watered, is capable of producing 
large crops and furnishing homes for 
prosperous farmers. 


help him as far as I can, but the responsibility 
of the work and carrying it on rests upon his 
shoulders. 

Mr Newell: One of the gentlemen who 
fought for the bill on the floor of the House is 
here, and I would ask that we may hear from 
Mr Mondell, of Wyoming. He was in charge 
of the reclamation bill at the time of its passage 
in the House of Representaves. 

Flon. fF. M. Mondell, Representative from 
Hyvoming and chairman of the Committee on 
Irrigation of the House of Representatives : 1} 
have been very much interested indeed in Mr 
Newell’s lecture and these beautiful and in- 
structive views he has thrown upon the screen. 
We of the West are vastly interested in the irri- 
gation work of the national government. I 
have worked in Congress and out of Congress 
for a good many years to accomplish the pas- 
sage of a law which I am pleased to know the 
gentlemen of the Reclamation Service are find- 
ing to bea law comprehensive enough to cover 
practically all the conditions which exist in 
the western countries. 

Irrigation in America is not a new thing by 
any means, ‘The Indians practiced it many 
hundreds of years ago in the Southwest, the 
Spaniards later, the Americans again in the 


- forties, and private enterprise has moved along 


a good many ways in the development of the 
smaller projects of irrigation throughout the 
arid regions. But there are many large tracts 
beyond the possibility of development by pri- 
vate enterprise, where there are many compli- 
cations by reason of the rivers flowing through 
two or more states, as Mr Newell has said this 
evening, and enterprises costing so much, irri- 
gating such vast amounts of land that it seemed 
necessary that these works should be taken up 
by the federal government. The agitation, 
taken up many years ago for the undertaking 
of the work by the national government, re- 
sulted finally in the passage of the irrigation 
bill. 

We are exceedingly fortunate that the ad- 
ministration of the law has fallen in good 
hands—exceedingly fortunate. The people of 
the West have great confidence in the Director 
of the Geological Survey and in Mr Newell and 
the most efficient corps of engineers which has 
been organized under his direction. The work 
is starting most auspiciously. It is true that 
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our people do at times become a little insistent 
that the work shall be immediately inaugurated 
in each and every one of the sixteen states and 
territories embraced within the provisions of 
the law, but, in the main, they are very well 
satisfied with the development that has been 
made. Rapid progress has been made in engi- 
neering and in the geueral work of looking 
over the projects in all of the states and terri- 
tories interested and we are hopeful that within 
a very few years a vast extent of territory in 
the western country will be developed by means 
of the national irrigation law and under the 
administration of Mr Newell and Mr Walcott. 

lcting President McGee: The chair would 
like to call attention to the fact that in addi- 
tion to the gentlemen who have been men- 
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officers, competent thoroughly to deal with 
the greatest engineering project that has ever 
been undertaken, an enterprise which includes 
not only engineering, but also the develop- 
ment of ideas and new theories in matters of 
law, the fact that there are still other citizens 
of the country who have done most effective 
work in this great reclamation service. One 
of our statesmen, one of the most active and 
energetic among the workers for the law re- 
cently enacted, has spoken to us. There are 
many others, and among these we must not 
forget the vigorous Chief Magistrate of the 
land, who has for the whole of his administra- 
tion been one of the most earnest and success- 
ful advocates of this new law which gives the 
people of the United States a new outlook for 
the powers and resources of nature. 


SNOW CRYSTALS 


tioned as competent and far-sighted public 
HE wonderfully beautiful and 
intricate designs of snow crys- 

tals have long excited admira- 

tion. Various students have made de- 


tailed investigations of their extraordi- 
nary form and have published drawings 
of what they look like when magnified, 
but the most remarkable collection of 
actual photographs of these crystals 
(technically, photomicrographs) is in 
the possession of Mr Wilson A. Bentley, 
of Jericho, Vermont. Mr Bentley has 
been making a special study of snow 
crystals during 20 years. He has photo- 
graphed many hundreds of them, and 
has now in his collection more than 
1,000 photomicrographs, no two of which 
are alike. Inthe Monthly Weather Re- 
view he recently published an exhaust- 
ive account of the results of his inves- 
tigations. Tothis report the NATIONAL 
(SEOGRAPHIC MAGAZINE is indebted for 
the following facts and also for the 
beautiful illustrations of snow crystals 
which accompany this article.* 
‘Studies among the Snow Crystals during 
the winter of 1go1—'2, with additional data col- 
lected during previous winters.’’ With 300 
illustrations of Snow Crystals. By Wilson A. 
\nnual summary of the J/onth/ 
Review for 1902. Vol. 30, No. 13. 


Bentleys ‘ 
Ihe athes 





Snow crystals are divided into two 
great classes: those co/wmuar in form, 
No. 857, and those of a ¢aéu/ar form, No. 
716. These two fundamental types are 
in turn divided into many subvarieties. 
No. 709, possessing a solid tabular nu- 
cleus surrounded by more or less open 
structure, is called s/-//arv, while No.g20, 
Which has an open central nucleus and 
resembles a fern, is called fern stellar; 
No. 7461s of a solid tabular form, named 
lamellar ; No. 580 consists of columnar 
forms connecting solid tabular nuclei, 
and are called dowd/e/s. ‘The extremely 
long needleshaped forms of No. 700 are 
designated as wecdleshaped or needilar, 
Crystals with granular coatings, as 807, 
are called granular. These are the most 
comunon form; then come the fern- 
stellar, 920, the stellar, 709, and the 
solid tabular, 746, while the columnar, 
$57, the needleshaped, 700, and lastly 
the doublets, the most rare 
types. 

The forms vary according to the wind, 
the height of the clouds, the degree of 
cold, the amount of water in the air, 
etc. Crystals formed in cold weather 
or in high clouds are usually columnar, 
No. solid tabular, No.. 850 


580, are 


O57, OF 





YIiM 





Snow CrysTALs 31 





XUM 


Tur NatronaL GEOGRAPHIC MaGAZINE 





XUM 


SNow CrysTAa.s 42 


Those formed in moderate weather and 
light winds or in low clouds are apt to 
have frail branches and to be of a feath- 
ery type, No. 920; mixed forms, Nos. 
821 and 831, grew partly in low and 
partly in high clouds. High winds 
give broken and irregular forms, and 
much moisture the very granular crys- 
tals, No. 807. 

These heavy granular-covered crystals 
are peculiarly a product of the lower or 
intermediate cloud strata, and especially 
of moist snow storms. In intense cold 
they are rare, while the columnar and 
solid tabular then become common. 

About four-fifths of the perfect forms 
occur within the west and north quad- 
rants of great storms. 

The most common forms outlined 
within the nuclear or central portions 
of the crystals are a simple star of six 
rays, a solid hexagon, and a circle. 
The subsequent additions assume a be 
wildering variety of shapes, each of 
which usually differs widely from the 
one that preceded it and from the prim 
itive nuclear form at its center. 

By bearing in mind the fact that 
crystals evolved within the upper clouds 
tend toward solidity, and the crystals 
formed in lower clouds tend toward 
open branches and feathery forms, it is 
possible to trace the history and travels 
of a great many of the crystals. No. 
S21 was probably star-shaped at birth 
and was formed in low clouds.  As- 
cending air currents carried it upward 
until it reached a considerable height, 
where it assumed the solid hexagonal 
form which we see outlined around the 
star-shaped nucleus. Its greater weight 
now caused it to descend to lower levels, 
where it acquired still further growth. 
No. 831 originated at a high altitude, 
then descended, and completed its 
growth entirely at low levels. No. 850 
originated in and was also completed in 
the upper clouds. No.g20 was born and 


matured entirely in lower clouds. No. 
565 was probably formed on a long 
broken branch 





Columnar forms like 857 or solid tab- 
ular, 746, are naturally heavier than the 
open forms; they are not therefore 
likely to be wafted about in so many 
directions and hence to be modified and 
become so intricate as the light, feathery 
crystals. 

No. 702 1s one of the oddest and most 
remarkable crystals ever photographed. 
By some extraordinary combination of 
circumstances, during the latter stages 
of its growth the aqueous material of 
which it was built was apparently 
brought to it from one direction only. 

The perfect symmetry of Nos. 785 
and 792 greatly resembles, in ideal per- 
fection, the beautiful drawings of the 
english observers Scoresby and Glai 
sher, and leads us to think that, con 
trary to the conclusions reached by some 
recent observers, such drawings may be 
quite true to nature and more reliable 
than we have been led to suppose. 

No. 785 1s considered by the author 
the peer of any in his whole collection : 
No. 735, a beautiful starfish design, is 
asomewhat rare form. Prof. S. Squin 
abol, of the University of Padua, made 
drawings of a snow crystal found in 
Genoa in 1887 that closely resembles 
this form. Mr Bentley does not at- 
tempt toexplain the delicate, beautiful 
and unique central details of No. 779. 
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Perfect crystals are frequently covered 
over and lines of beauty obliterated by 
such granular coatings as are shown 
in 807. Such heavy granular-covered 
crystals possess great interest for many 
reasons: They show when the char- 
acter of the snow is due to the aggre- 
gation of relatively coarse cloud par- 
ticles or minute rain drops, and not to 
the aggregation of the much smaller 
molecules of water presumably floating 
freely about between them. They also 
offer a complete explanation of the for- 
mation and growth of the very large rain 
<lrops that often fall from thunder clouds 
and other rain storms, if we accept the 
conclusion that such large drops result 
from the melting or merging together 
of one or more of the large granular 
crystals. 

While most granular forms possess 
true crystallic nuclei, there is reason to 
suppose that they sometimes form di- 
rectly from the particles of cloud or 
mist. 

HOW THE DESIGNS ORIGINATE 


The beautiful details, the lines, rods, 
flowery geometrical tracings, and deli- 
cate symmetrically arranged shadings to 
be found within the interior portions of 
most of the more compact tabular crys- 
tals, and in less degree within the more 
open ones, are due to minute inclusions 
of air. This included air prevents a 
coniplete joining of the water molecules; 


THE 


CrysTALs 


af 


the walls of the resultant air tubes cause 
the absorption and refraction of a part 
of the rays of light entering the crystal; 
hence those portions appear darker by 
transmitted light than do the other por- 
tions. The softer and broader interior 
shadings may perhaps also be due, in 
whole or in part, to the same cause, but 
if so, the corresponding inclusions of air 
must necessarily be much more attenu- 
ated and more widely diffused than in 
the former cases. Wecan only conjec- 
ture as to the manner in which these 
minute air tubes and blisters are formed. 

As no one can ever actually see the 
extremely minute water particles rush 
together and form themselves into snow 
crystals, the material and the manner 
in which the molecules of water are 
joined to form snow crystals is largely 
a matter of speculation. While it is 
true that the snow crystals form within 
the clouds, it does not therefore follow 
that they are formed from the coarse par- 
ticles of which the clouds are composed 
in cold weather. 

We have good grounds for assuming 
that the true snow crystals are formed 
directly from the minute invisible atoms 
or molecules of water in the air, and not 
from the coarse particles in the clouds, 
as it is unlikely that these coarse par- 
ticles could unite into snow crystals in 
so perfect a manner as to leave no trace 
of their union even when examined 
under powerful microscopes. 


U. S. WEATHER BUREAU“ 


By Hon. JAMes WiLson, SECRETARY OF AGRICULTURE 


HE year 1902-’03 marks a dis- 

tinct advance by the Weather 

Bureau in the science of me- 
teorology, especially in two directions. 
From the beginning of the weather fore- 


casts of the government, in 1871, the 
necessary observations at the several 
stations have always been reduced to the 
sea-level plane. It was conceived some 
years ago that the numerous defects in 


*From the Report of the Secretary of Agriculture, Hon. James Wilson, for 1903. 
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forecasting might be diminished, and 
the uncertainty as to the true cause of 
storms removed, if similar daily charts 
were also constructed at higher levels, 
for which purpose the 3,500-foot and 
the 10,000-foot planes were selected. 
After much laborious computation, as 
shown in the barometry report of 1goo- 
1901, the necessary reductions were 
made, and we now possess daily weather 
charts on the three planes mentioned. 
The study of these supplementary maps 
is going on, with encouraging prospects 
of more reliable forecasts of the weather 
conditions, and it is hoped by January 
I, 1904, to make them a part of the reg- 
ular daily work of the forecasting serv- 
ice. At present the improved data are 
confined to the barometric pressures, 
but it is most important to secure charts 
of the temperature on the two upper 
planes as well. Unfortunately, we have 
no observations of temperature in the 
higher atmosphere suitable for this pur- 
pose, and they can be secured only by 
means of numerous balloon and kite 
ascensions carrying the necessary self- 
registering instruments. 
MOUNT WEATHER 


It has been thought proper for many 
reasons to establish on the Blue Ridge 
Mountains, at Mount Weather, Blue- 
mont, Va., a modern meteorological 
observatory of the best class for scien- 
tific research pertaining to problems of 
weather phenomena. A _ building for 
administration and for a school of in- 
struction is being erected, and the plans 
are well advanced for a suitable power- 
house and shop for balloon and kite 
ascensions, which will be built during 
the coming year. The recent advances 
in solar and terrestrial meteorology jus- 
tify us in preparing to study at first 
hand the variations in the solar activity, 
and the corresponding changes in the 
weather conditions, especially from sea- 
son to season. It is a complex problem 


and will require the best instrumental 
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equipment, the ablest students, and a 
long series of observations before it can 
be finally solved. 

The desirability of being able to fore- 
see a year in advance the type of season 
probable during a given period is so 
great as to make it imperative to lay 
broad scientific foundations at the be- 
ginning of the twentieth century, which 
will be of utility for future generations, 
who will surely build a great science of 
cosmical meteorology upon such data as 
can be supplied by the Mount Weather 
Observatory. 

New submarine cables in connection 
with the vessel-reporting and storm- 
warning services have been laid from 
Sand Key to Key West, Fla.; from 
Southeast Farallone to Point Reyes, 
Cal. ; from Block Island to Narragan- 
sett Pier, R. I., and from Glen Haven 
to South Manitou Island, Mich., a total 
of about 50 miles. Additional vessel- 
reporting stations have been established 
at Sand Key, Fla., and Southeast Faral- 
lone. Cal. 

To meet the demands of the maritime 
and commercial interests of the Pacific 
coast a cable has been laid between San 
Francisco and the Farallone Islands, 
with a weather observatory and vessel- 
reporting station on the South Farallone 
Island. A wireless station has also been 
installed there to insure communication 
in future should the cable be out of 
order. 


RIVER AND FLOOD SERVICE 


The work of the river and flood serv- 
ice, owing to the numerous and disas- 
trous floods that occurred, has been a 
prominent feature of the year. Several 
of the floods were the greatest of which 
there is authentic record, and were re- 
markable both for their wide extent and 
for their destructive character. Our 
warnings were prompt and timely, and 
in the main remarkably accurate, and 
in no instance was the coming of a dan- 
gerous flood unheralded. The forecasts 
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of the great floods of March, April, and 
June, 1903, afford noteworthy examples 
of the efficiency of this service. ‘This 
should be extended to the Kansas and 
other rivers, where no stations have yet 
been established. 


DISTRIBUTION OF FORECASTS AND 


SPECIAL WARNINGS 

Inadequate appropriations have pre- 
vented any extensions in the important 
work of distributing forecasts and spe- 
cial warnings, and of necessity our 
efforts have been confined to maintaining 
the service already in operation, with 
its various ramifications, and adopting 
such suggested improvements as might 
be effected without additional expense. 

A marked increase (nearly 20,000) is 
shown in the number of places receiving 
forecasts by telephone without expense 
to the Government of the United States, 
and with the rapid extension of ‘‘ farm- 
ers’ telephone lines’’ opportunity is 
afforded for placing weather informa- 
tion directly in the homes of the more 
progressive agriculturists, as well as in 
the telephone exchanges of rural centers 
of population, where it is posted for the 
general information of the public. 

The National Climate and Crop Bul- 
letin has been issued in the usual form, 
with charts showing the current tem- 
perature and precipitation, extremes of 
temperatures, and the departures from 
the normal of both temperature and 
precipitation. In this bulletin the cur- 
rent meteorological conditions are dis- 
cussed in their relation to crop growth 


Cotton for England—The desperate ef- 
forts England is making to grow cotton 
in her colonies in Africa, India, Ceylon, 
and Australia are described at length 
by the United States consul to Liver- 
pool, James Boyle (Consular Reports, 


November 20, 1903, No. 1806). The 


recent cornering of American cotton 
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from the beginning to the end of the 


crop season. 
EDUCATIONAL WORK 


The Weather Bureau has, through 
its officials at the various stations 
throughout the country, taken an active 
part in public education along meteor- 
ological lines. In 12 colleges or uni- 
versities during the past year Weather 
Bureau officials have conducted regular 
courses of lectures or classes of instruc- 
tion in meteorology and climatology, 
and at 5 of these institutions the official 
is a member of the faculty. At 16 sta- 
tions the officials have delivered occa- 
sional addresses outside of their offices 
to schools or colleges, and at 28 stations 
they have given frequent talks in their 
offices to pupils and teachers of schools. 
In 14 instances they have delivered oc- 
casional addresses outside of their offices 
to farmers’ institutes and similar organ- 
izations. Only a few years ago there 
was very little instruction of this nature 
given in our colleges, universities, or 
public schools, but the demand for it 
has rapidly increased. The action of 
the Bureau in this direction will un- 
doubtedly result in a wider knowledge 
and a more intelligent understanding of 
its work, and a consequent increase in 
its usefulness and value. Many of the 
young men who receive instruction in 
these classes are attracted to the service 
of the Bureau as an occupation, and the 
Bureau profits by securing a class of 
employés with special training and 
equipment. 


has caused great distress in England 
and has made English cotton manufact- 
urers acutely realize what will happen 
to them in a few years when the United 
States uses all the American crop. 
Their only hope is the possibility of the 
British colonies being able to supply 
them with cotton. 
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SEPTEMBER 23, I849-DECEMBER 12, 1903 


On Saturday morning, December 12, Mr Marcus Laker died very suddenly of 


heart failure at his residence in Washington. Mr Baker was one of the fifteen 
original signers of the certificate of incorporation of the National Geographii Society, 

Januar} 27, 1888. Fle was elected a member of the Board of Managers at the pirst 
meeting of the Society and has served continuously on the Board ever since. He was 
a member of the I:xvecutive Committee of the Board and had for many years been 
chairman of the Committee on Admissions. Fle had etven freely to the Sov ely of his 
time and energy, and his excecding good judgment had greatly helped to mould and 
guide the policie sand purposes of the ‘Soc tety during the sixtecn years of tts history. 

He has left a vacancy on the Board of Managers and in the Society which tt will bi 
ig to fill. 

At a mecting of the National Geographic Soctety December 18, addresses tn 
memory of Mr Baker were made by Dr Wim, fH. Dall, who has known Mr Bakes 
since he be gan his eminent carecr as a geographer in 1873, and by Dr L.A. Bauer. 
Dr Bauer paid a tribute to the important contributions to magnetic science by Mr Baker 
while Director of the U.S. Coast and Geodetic Survey Magne tic Obse reatory at [os 
‘ fnecles. Dr Dall s address 1S published be lou’ : 


In 1871 I undertook a geographical of ice and fog. No man was likely to 
reconnaissance of the Aleutian region volunteer for work in such a region and 


of Alaska for the U. S. Coast and Geo- under such conditions unless he was 
detic Survey. Our first season’s work possessed of an adventurous spirit and 
extended from August, 1871, to Octo- a genuine interest in his work. 

ber, 1872, and on our return to San From the University of Michigan 
Francisco my associate, M. W. Har-  camea young man whose first glimpse 
rington, astronomer and mathematician of the ocean was through the Golden 
of the party, returned tothe East. Dur- Gate. His kindly and cheerful nature 


ing the thirteen months we had spent and lively enthusiasm captured our af 


on our little 75-ton surveying cutter, fectionsatthestart. Thoroughly based 


we had received two batches of mail. in mathematics and with a working 
Chicago was burned, the six weeks’ knowledge of field astronomy, he soon 
war on the continent took place, and mastered the difficulties of the transition 
we knew nothing of it for six months. from theory to practice. Penned for 
Our work was carried on in a small nine months of the year in a little 
sailing vessel. The region was practi- cabin, elbow to elbow, one soon comes 
cally uncharted, the existing charts to know the inmost qualities of one’s 
known to be most imperfect, the un- associates. There began an intimacy 
surveyed waters bristling with reefs which was only broken by death. 

and shoals, the region one of the fog- Our work was very different from the 
giest and most tempestuous in any ordinary surveying in an average cli- 
ocean. We had to purchase and re- mate. The stars were invisible a great 
build for our work a new vessel, guided — part of the summer, owing to the high 
by the fierce experiences endured in latitude. The sun was almost con 


the old one. The country at that time stantly veiled in fog or mist, and one 
was generally regarded as a wilderness had to take advantage of every gleam 








YIIM 








Marcus BAKER 


Marcus Baker 





y 
oa 
~< 





42 THe Narionat GrocraPHic MaGAZINE 


of sunshine to obtain the most simple 
and necessary observations for time, 
latitude, and azimuth. Often with in- 
struments set up and covered with oi:ed 
canvas we have waited hours under an 
umbrella in the persistent drizzle in the 
hope that the sun might give us five 
minutes free of clouds. There were no 
limits to our day’s work, except those 
set by the climate and its caprices. 
Through three years of such experience 
Mr Baker was ever cheery, ever full of 
expedients to circumvent the perversi- 
ties of the meteorological environment, 
and the fair measure of success we met 
with was largely due to him. 

On our return to civilization began 
the task of utilizing the material ob- 
tained, by preparing it for the use of 
navigators in the form of charts, meteor- 
ological and tidal tables, and a Coast 
Pilot. Owing to the little-known char- 
acter of the country the importance of 
bringing together the information scat- 
tered through scores of voyages, atlases, 
and charts was very marked. I had 
planned a series of such summaries: the 
Coast Pilot for the details of naviga- 
tion, the meteorology, the observations 
of terrestrial magnetism, and a bibliog- 
raphy of charts, maps, and publications. 

In all the work which this involved 
Mr Baker was my efficient helper. The 
collection and the reduction of still un- 
published terrestrial magnetic observa- 
tions, dating from 1740 to 1880, was al- 
most wholly his work, and from this 
manuscript Mr Schott derived nearly 
all of the data for Alaska which he 
utilized in his important series of papers 
on the variation in the amount of decli- 
nation of the magnetic needle during 
long periods of years. Early in the 
prosecution of our work I had _ noticed 
that the culmination of easterly varia- 
tion for the nineteenth century in the 
Aleutian region had passed, and to Mr 
Baker was given the task of making the 
numerous local observations by which 
this important fact might be placed on 
an irrefragable foundation. 


These labors on magnetism, bibliog- 
raphy, the comparisons of charts in 
their historical relation, and the synon- 
ymy of geographic names, which were 
involved in the work we did together, 
have always seemed to me a direct prep- 
aration for the important geographic 
work he accomplished later. 

Our work in Alaska being interrupted, 
Mr Baker was placed in charge of one 
of the Coast Survey primary magnetic 
stations, with self-registering instru- 
ments, at Los Angeles, California—a 
work of the results of which I can only 
say that experts in magnetism pro- 
nounced it admirable, In 1885 he re- 
turned to Washington, where he trans- 
ferred his labors to the U. S. Geological 
Survey, where they were chiefly geo- 
graphic and concerned with the topo- 
graphic and other charts issued by the 
Survey. He also became one of the 
most serviceable members of the Board 
of Geographic Names, formed by Pres- 
ident Harrison to regulate the nomen- 
clature of official publications. Dur- 
ing a large part of his service here he 
was closely intimate with the late Di- 
rector of the Survey, Major Powell, who 
warmly appreciated his qualities. 

When the Venezuelacontroversy arose 
and a skilled geographer was needed, 
Mr Baker was called on, and the fine 
historical atlas he compiled and the vol- 
umes he saw through the press while 
in the service of the commission would 
alone form a worthy monument to any 
geographer. 

Returning to the Survey, he busied 
himself largely in the preparation of a 
work on the synonymy and history of 
the geographic names of Alaska, en- 
titled ‘‘A Geographic Dictionary of 
Alaska,’’ which was issued as Geolog- 
ical Survey Bulletin No. 187 in 1902. 
The immense labor involved in this 
work and its usefulness to the cartog- 
rapher and geographer make it of ex- 
ceptional importance. 

With his services to and interest in 
this Society you are all familiar, and no 
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one who has known him could be igno- 
rant of his peculiarly lovable person- 
ality. I have touched in these remarks 
merely on the geographic side of his 
work and interests. While his recent 
transfer to the Assistant Secretaryship 
of the Carnegie Institution in a sense 
separated him from purely geographic 
matters, I cannot doubt that had his life 


been spared to round out the normal 
tale of days allotted by the Psalmist he 
would have continued to give us worthy 
contributions to the most inclusive of 
sciences until the very end. As it is, 
his contributions have been noteworthy, 
and will form, in the eyes of future 
students, an imperishable monument of 
our departed associate and friend. 


CONTROLLING SAND DUNES IN THE 
UNITED STATES AND EUROPE* 


By A. S. Hitcucock, 


ASSISTANT AGROSTOLOGISYT, U 


N many parts of the United States 
there are areas of drifting sand 
which are of much economic im- 

portance from the fact that they not 
only are useless for agricultural pur- 
poses, but may seriously encroach upon 
valuable property. These areas, known 
as sand dunes, consist of hills of sand 
which, when bare of vegeta- 


DEPARTMENT OF AGRICULTURE 


Continuous winds blow the sand over 
the brow, and the whole dune thus 
moves slowly but irresistibly forward, 
covering whatever is in its track—fields, 
forests, ponds, rivers, buildings. The 
direction of the prevailing winds deter- 
mines whether dunes will be formed 
along a sandy coast. On Lake Michi- 





tion, readily shift from place 
to place when acted upon by 
the wind, and are then called 
wandering or shifting dunes. 
Such dunes occur along sandy 
shores of the ocean, of the 
Great Lakes, or even along our 
large rivers, notably the Co- 
lumbia River in Washington 
and Oregon. These dunes are 
formed from the sand which 
is washed up during the tides, 
storms, or high water in case 
of rivers. ‘The sand soon dries, 














s blown in the direction of the 
prevailing winds, and forms 
drifts in the same manner as 
snow. ‘The drifts may attain 
the size of hills, in some cases 
as much as 200 feet in height. 


Sand Dune Overwhelming a Forest, Cape Henry, 


Virginia 


The dune is moving slowly northward, burying the forest 


as it goes 


*An address to the National Geographic Society, November 20, 1903. 





44 THe Narionat GeocrapHic MaGazine 

















Sand Dune Overwhelming a House at Manistee, Mich. 


This dune, originally stationary some distance away and covered with grass, was converted 
into a shifting dune a few years ago by a party of townspeople celebrating a political victory 


upon its brow with bonfires, thus destroying the grass. 
being made, this gradually enlarged until the whole hill began to advance 
eastward and soon threatened the city water-works and other property. 


controlled by beach grass and brush, 


gan dunes are found at various places 
along the south and east shore, but 
none along the west shore. It is inter- 
esting to note that the dunes in this 
region are probably the largest and 
highest to be found on the continent, 
and are scarcely exceeded by any in 
Ieurope. 

In nature, sand dunes are not formed 
where the conditions will allow a cov- 
ering of vegetation ; consequently they 
are not found in warm regions or only 
exceptionally, as the long vegetative 
season allows opportunity for a cover- 
ing to become established; but in 
northern regions, where vegetation lies 
dormant for a considerable portion of 
the year, the severe winter storms may 
prevent such a covering from forming. 

The chief areas of shifting dunes to 
be found along the Atlantic coast are 





A blowout was formed, and, no repairs 
The dune advanced 
This dune has now been 


on Cape Cod, in the vicinity of Province- 
town; southern New Jersey,near Avalon 
and Stone Harbor; Cape Henlopen, near 
Lewes, Delaware; Cape Henry, Vir- 
ginia, and less extensive, though quite 
troublesome, dunes at Currituck, North 
Carolina; Isle of Palms, near Charles- 
ton, South Carolina; and Tybee Island, 
near Savannah, Georgia. 

Sand dunes occur at various places 
along the Pacific coast, as Ventura, 
Monterey,and Mendocino counties, Cali- 
fornia, and the coast of Oregon. The 
latter are minimized by the moist climate. 
I;xtensive and exceedingly troublesome 
dunes are found along the Columbia 
River in Oregon and Washington from 
The Dalles to Riparia. The sand is 
brought down during the floods and 
blown about during the long dry sum- 
mers. Here the conditions as to rain- 
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Sand Dune Encroaching on Railroad, Near The Dalles, Oreg. 


The sand is deposited during the highwater of the Columbia River and then blown east- 


ward, in many places crossing the tracks of the O. R. and N. Ry. 
carry the sand parallel to instead of upon the track. 
prevent the evil, and the sand must be removed from the tracks daily. 


The fences are intended to 
However, these fences do not entirely 
Similar conditions 


exist in many places along the railroad from The Dalles to Riparia, Wash. 


fall are reversed, the rain coming in the 
winter and the dunes forming during 
the dry summer. 

More or less successful efforts have 
been made at various times to ‘‘fix’’ 
the dunes and thus prevent the serious 
injury which they cause to valuable 
property. 

In order to attack these problems 
more intelligently, the writer was sent 
by the Department of Agriculture to in- 
vestigate the methods used in Europe, 
where work of this character has en- 
gaged the attention of the various gov- 
ernments for 50 years or more, and 
where the efforts in fixation or reclama- 


tion have been more successful than 
anywhere else in the world. 

For this purpose typical dune areas in 
Holland, Denmark, Prussia, and France 
were visited. In all cases the reclama- 
tion is carried on by the general govern- 
ment, sometimes assisted by the local 
government, as private individuals are 
unable to bring to bear upon the problem 
sufficient means or continuity of pur- 
pose. 

The fundamental principle of dune 
fixation is to cover the sand witha layer 
of any material which will prevent the 
access of the wind to the surface and 
thus prevent drifting. The kind of cov- 
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Sand Dunes Controlled by a Covering of Sand Hedges, on the Kurische Nehrung, 
Northeastern Prussia 


ering used depends upon climatic condi- 
tions and the availability and cost of 
material. The aimis, when possible, to 
produce a forest, as this is permanent, 
and, moreover, if properly managed, 
yields an income. However, a forest 
can not be produced with certainty upon 
a surface of drifting sand, and it is 
therefore necessary to temporarily fix 
the sand in some other manner. Al- 
though any covering of inert material, 
such as chips, gravel, brush, etc., would 
answer the purpose, economic factors 
have reduced the preliminary methods 
of fixation to these: (1) transplanting 
beach grass; (2) covering with heather; 
(3) covering with a network of sand 
hedges. 

(1) Many plants have been tried, but 
the most satisfactory is beach grass 
(.Ammophila arenaria Link). This grass 
grows naturally upon the sand dunes of 
the north Atlantic coast of Europe as 


far south as Morocco, and of America 
as far southas North Carolina, and also 
along our Great Lakes. This is the 
grass which was used in reclaiming the 
land which is now Golden Gate Park in 
San Francisco. It has also been im- 
ported at various other points along the 
Pacific coast. To fix the sand the grass 
is transplanted in spring or fall and set 
two or three feetapartinthesand. The 
blowing sand is caught and held by the 
grass, but it has the power to grow up 
through the accumulated sand,and thus, 
with care to replant where necessary, it 
becomes a permanent covering. As a 
forest can not be established close to the 
ocean, a strip a few rods wide must be 
permanently fixed in this manner. 

(2) In localities where heather is 
abundant this is cut with brush scythes 
and laid upon the surface of the sand. 
It is held in place by a little sand thrown 
over the edge of each layer. 
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(3) Where neither beach grass nor 
heather is available, or where the con- 
ditions are especially severe,sand hedges 
are used. ‘These consist of rows of cut 
brush or stakes or of cut reeds, which 
are inserted in the sand in rows or quad- 
rangles, allowing the upper end to pro- 
ject for six inches or more. 

After the sand is temporarily fixed by 
one of these methods young trees, usu- 
ally conifers, are transplanted, and the 
forest soon removes all danger of further 
shifting. In southwestern France the 
forest was established by sowing the 
seed of Pinus maritima upon the sand 
and covering with brush, but this method 
has not been successful in northern 
Europe. In France, and also the Ku- 


rische Nehrung, in Prussia, it has been 
found necessary to form artificially a 
long barrier dune between the ocean 
and the forest which protects the lat- 
ter. This barrier dune is fixed by 
means of beach grass, but requires con- 
stant oversight tokeepitinorder. Dur- 
ing severe storms dangerous breaches 
are formed, which, if neglected, would 
soon destroy the dune and seriously in- 
jure the forest in its lee. These breaks 
are mended by sand fences such as 
already described, but taller, which 
rapidly accumulate the sand until the 
hole is filled. 

The trees used in northern Europe 
are chiefly Pinus montana, P. laricio, 
P. austriaca, and P. sylvestris. 


TIMBERLINES 


By Israet C. RussELL, oF THE UNIVERSITY OF MICHIGAN 


N the February number, 1903, of the 
NATIONAL GEOGRAPHIC MAGA- 
ZINE I proposed the terms cold tim- 
berline, dry timberline, and wet timberline 
by which to designate respectively the 
three principal boundaries of forests. 
To this nomenclature Dr C. Hart Mer- 
riam records a protest in the March 
number of the same publication. 

The principal objection advanced by 
Dr Merriam is the time-honored use of 
the word timberline as a name for the 
upper limit of tree growth on moun- 
tains. To employ the word in any 
other connection, as he states, deprives 
it of ‘‘its fixed and definite value.’’ 
He also directs attention to the fact 
that the lower limit of tree growth in 
arid regions, or what I have termed the 
dry timberline, is in certain instances 
determined by temperature and not by 
lack of humidity. 

During the past summer I made an 


extended journey in Oregon, where 


both the upper and lower limits of the 
forests are well defined, and was en- 
abled to test the nomenclature referred 
to ina typical region. On account of 
this added experience, but fully appre- 
ciating the value of the criticisms ad- 
vanced by a leader in a science closely 
related to physiography, I take this op- 
portunity toexplain, perhaps more fully 
than in my previous communication, 
my reasons for claiming recognition for 
more than one timberline. 

There can be no controversy as to 
the fact that forests on high mountains 
frequently terminate abruptly at their 
upper limit, or that in certain portions 
of arid regions they have an equally 
well defined lower limit. The question 
is: Shall we ignore the lower boundary 
or give it a place in geographic no- 
menclature, and if admitted to be of 
sufficient importance to require a name, 
how shall it be designated ? 

Although the conditions which draw 
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a lower limit to the distribution of trees 
do not make their influence conspicuous 
over such a wide extent of territory as 
those which determine the similar upper 
boundary, yet when they are in control 
the line established is strongly pro- 
nounced and frequently passes through 
an inhabited region and is of decided 
economic importance. This last con- 
sideration does not apply to the line de- 
fining the upper limitof forests. Then, 
too, the lower limit of the forests in arid 
regions is also the border of treeless 
valleys, prairies, and deserts, and hence 
the most important of all the natural 
boundaries as expressed in the flora and 
fauna of arid and semi-humid countries. 
These statements do not seem to be open 
to objection, and, as may reasonably be 
claimed, indicate the importance of the 
boundary referred to and the desira- 
bility of a brief and convenient: method 
of designating it. The boundary in 
question is of the same general nature 
as the line defining the upper limit of 
tree growth—that is, it is a line across 


which trees do not pass, and must either 


be designated in a corresponding man- 
ner or be given an entirely new name. 
Of these two alternatives the first cer- 
tainly seems the more logical. By using 
timberline as a generic term, as many 
species of the *‘ genus’’ can be recog- 
nized as the conditions warrant. By 
doing this we are not detracting from 
the ‘‘ fixed and definite value’’ of the 
generic word, but adding to the precision 
with which it may be employed and 
enlarging its usefulness. 

In criticism of the term ‘‘ dry timber- 
line,’’ Dr Merriam states ‘‘that the 
lower limit of tree growth in many parts 
of the West is determined by tempera- 
ture rather than aridity, though in some 
cases aridity is the controlling factor.’’ 
If temperature—/, ¢., too great a degree 
of heat—is sufficiently important in this 
connection to be frequently mentioned 

l 


it would indicate the de- 


ae 
or discussed, 


sirability of recognizing a ‘‘ hot timber- 
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line,’’ but I do not understand that such 
isthecase. In proposing the term ‘‘dry 
timberline,’’ I sought to express in the 
name the prevailing and most important 
reason for the sharp demarcation of for- 
ests at their lower limit in arid regions. 
Other tactors, as 1s well known, enter 
into the problem and locally assume con- 
trol; such as texture, hot winds, 
fires, etc., but the prevailing and domi- 
nant condition governing the advance ot 
forests into arid regions, to which all 
others must be considered as secondary, 
is dearth of soil moisture due to aridity 
of climate. In this connection it is in 
structive to note that “mder/ine, in the 
narrow which Dr Merriam 
would restrict the use of the word, is, to 
use his own definition, ‘‘ the upper or 
boreal limit of tree growth as determined 
by temperature.’’ Is this more exact 
than referring the lower limit of tree 
growth to aridity ?) There are other fac- 
tors besides temperature, as observation 
has shown, which are effective in deter- 
mining the upper limit of forests, such 
as the severity of winter storms (a very 
important and frequently controlling 
factor), slope of surface, degree of ex- 
posure to the sun, depth of snow, etc., 
each of which in certain instances lo 
cally determines the position of the 
boundary referred to. The most com- 
mon and the dominant cause, however, 
to which the others are secondary or 
local, is a low mean annual tempera 
ture. Taking the dominant cause in 
each instance for the specific designa- 
tion, we have the terms adv fimédcrtine and 
Ina similar manner the 
use of the term wef Amdéerline might be 
justified. 

This discussion, however, is not really 
to the point, since the main objection 
is reverence for precedent. 


soil 


sense to 


COLD L220EF TINE, 


advanced 
The word timberline has been employed 
for a long time to designate the upper 
limit of tree growth on high mountains 


and 
This custom may be said to be fixed in 


no other similar line recognized. 
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CErEOGRAPHIC NAMES 


popular usage, and no amount of argu- 
ment will lead to a sudden change. 
In the writings of physiographers, for- 
esters, naturalists, etc., however, it is 
but reasonable to urge that a lower as 
well as an upper timberline should re- 
ceive attention and a consistent and 
logical nomenclature adopted for all 
similar boundaries of forests. 


DECISIONS OF THE UNITED STATES 
BOARD ON GEOGRAPHIC NAMES 


During the Period June 1 to November 20, 1903 


Aberjona; river, Middlesex County, Massa- 
chusetts (not Abbajona 

Aeneas; creek, lake, mountain, and _ val- 
lev, Okanogan County, Washington (not 
Eneas), 

Ahoskie ; creek, post-office, railroad station, 
ridge, and village, Hertford County, North 
Carolina (not Ahoskey nor Ahosky). 

Antoine; creek and valley, Okanogan County, 
Washington (not Antwine) 

Attalla ; precinct and town, Etowah County, 
Alabama (not Atala nor Attala). 

NoTE.—This is a reversal of the de- 
cision «/Za/a made in April, 1895. 

Bellmont; post-office, precinct, railroad sta- 
tion, and village, Wabash County, Illinois 

not Belmont). 

Bighorn ; river, in Montana and Wyoming, trib- 
utary to the Yellowstone (not Big Horn 

Blacks; fork of Green River in Sweetwater 


and Uinta Counties, Wyoming, and Sum- 


mit County, Utah (not Black). 

Blueberry ; hill,in Woburn, Middlesex County, 
Massachusetts (not Mt Pleasant). 

Jonpas ; creek, Edwards, Richland, and Wa- 
bash Counties, and township, Richland 
County, Illinois | not Bomipas nor Bonpass), 

Cabezon ; Indian reservation, Riverside County, 
California (not Cabazon, Cabazone, nor 
Cabezons 

Carpinteria; creek, landing, post-office, and 
railroad station, Santa Barbara County, 
California (not Carpenteria). 

Carrabassett ; stream, tributary to the Ken- 
nebec River, Franklin and Somerset Coun- 
ties, Maine (not Carabasset, Carrabasset, 
nor Seventmile 

Castile; run, tributary to south fork of Ten- 
mile Creek, Greene County, Pennsylvania 
not Casteel 

Chads Ford ; post-office, railroad station, aud 
village, Delaware County, Pennsylvania 

Chadd Ford, Chadds Ford, Chad's 

etc. 


not 
Ford, 
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Chopaka; mountain, Okanogan County, Wash- 
ington (not Chapace, Chapaka, Chopace, 
Tcho-pahk, Tcho-park, etc.). 

Chupaderas ; creek, Bexar County, Texas (not 
Chupaderos nor Chupederas ). 

Croxton; run, Knox township, 
County, Ohio (not Coxsons, 
Crockson, Crookston, etc. 

Cush Cushion; creek, in Greene township, In- 
diana County, Pennsylvania (not Cush- 
cushion, Cush-Cushian, nor Cushian ). 


Jefferson 
Coxton’s, 


Eldon; lake (arm of Raquette Lake) Hamil- 
ton County, New York (not Elizabeth nor 
Ellen 


Gallups ; island, Boston Harbor, Massachusetts 

not Gallop, Gallops, Gallup, nor Galop 

Georges ; island, Boston Bay, Suffolk County, 
Massachusetts (not George nor St George). 

Goleta ; point, three miles southwest of Goleta, 
Santa Barbara County, California (not 
Pelican). 

Harding ; ledge, at entrance to Boston Bay, 
Massachusetts (not Harding’s). 

Hardys; pond, in Waltham, Middlesex County, 
Massachusetts (not Hardy, Mead, nor 
Means 

Hawlings; river, tributary to the Patuxent, 
Montgomery County, Maryland (net Haw- 
ling’s nor Hollands 

Hayden ; lake, in Madison town, 

“County, Maine (not Madison [pond]). 

High ; hill—highest hill on Long Island—in 
Huntington, Suffolk County, New York 

not Jayne’s nor West 

Hollenbeck ; river, Litchfield County, Con- 
necticut (not Hallenback, Hallenbech, nor 
Hallenbeck 

Jamacho ; land grant and post-office, San Diego 

; County, California (not Jamacha). 

Little Bighorn ; 


Somerset 


river, in Montana and Wyo- 
ming, tributary to the Bighorn (not Little 
Big Horn nor Little Horn). 

Little Sodus; bay, Lake Ontario, Cayuga 
County, New York (not Fairhaven). 
Marlboro; township, Delaware County, Ohio 

not Marlborough 


Myers; creek, Okanogan County, Washing- 
ton, and British Columbia (not Meyers nor 
Myer 


Myers Creek; mining district and precinct, 
Okanogan County, Washington not 
Mevers Creek 

New Kingstown : post-office, railroad station, 
and village, Cumberland County, Penn- 
sylvania (not New Kingston ) 

Nissequogue ; neck and_ river, Smithtown, 
Suffolk County, New York (not Nesse- 
quoque, Nissaquague, Nissaquog, etc.). 

Nixes Mate; shoal, in Boston Bay, Suffolk 
County, Massachusetts (not Nicks Mate, 
Nix Mate, Nix’s Mate, nor Nixs Mat 
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Orowoc ; coveand creek, Islip, Suffolk County, 
New York (not Oriwic, Oriwoc,nor Tern’s). 

Pakatakan ; mountain, Delaware County, New 
York (not Pakataghkan),. 

Peddocks ; island, in Boston Bay, Plymouth 
County, Massachusetts (not Peddock, 
Pethick’s, Pettick’s, nor Puttock). 

Pines ; river, forming boundary between Essex 
and Suffolk Counties, Massachusetts (not 
Bear nor Chelsea). 

Salitrillo; creek, Bexar County, Texas (not 
Salatrillo). 

San Dieguito; river formed by the junction of 
Santa Maria and Santa Ysabel Creeks, 
San Diego County, California (not Ber- 
nardo, San Bernardo, nor San Pasqual). 

Santa Ysabel; creek or river, uniting with the 
Santa Maria to form the San Dieguito, San 
Diego County, California (not San Pasqual 
nor San Ysabell). 

Segloch ; run, Lancaster and Lebanon Coun- 
ties, Pennsylvania (not Seclock, Seelock, 
Zeloch, etc.). 

Sequan; Indian reservation and mountain 
peak, San Diego County, California (not 
Cycuan, Sycuan, nor Syenan). 

Tasnuna; river, tributary to Copper River 
from the west, opposite Bremner River 
Alaska (not Tasnu),. 

Tinkers; island, southeast of Marblehead 
Neck, Essex County, Massachusetts (not 
Tinker nor Tinker’s). 

Toats Coulee; precinct, Okanogan County, 
Washington, and stream, tributary to the 
Similkameen near longitude 119° 45’ (not 
Toad Coulee, Toads Coula, Toats Coula, 
etc.). 

Toro; Indian reservation, Riverside County, 
California (not Toros, Torres, nor Torros). 

Tonasket ; creek and post-office, Okanogan 
County, Washington (not Tenasket, To- 
naskot, nor Dry Gulch) 

Toroda ; creek, in Ferry and Okanogan Coun- 
ties, and mountain, Okanogan County, 
Washington (not Tarota, Tarroda, nor 
Teroda). 

NOTE.—This is a reversal of the de- 
cision Zeroda, made March 12, 1902, 
for the creek and mountain. 

Toroda Creek; precinct, Okanogan County, 
Washington (not Teroda Creek, etc. ) 
Tunk ; creek and mountain, Okanogan County, 

Washington (not Tonk). 

Weir; river (channel), Boston Bay, Plymouth 
County, Massachusetts (not Weare). 
Wills; creek, Jefferson County, Ohio (not 

Will, Willis, nor Will's 

Yahara; river, in Dane and Rock Counties, 

Wisconsin (not Catfish nor Gahara 
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STATISTICAL ATLAS OF THE UNITED 
STATES 


HE Census Office has just issued 
the Statistical Atlas of the United 
States for the last census. It isa mag- 
nificent volume, 10 by 12 inches, con- 
taining 207 plates and hundreds of maps 
and diagrams, which show the complete 
results of the census in graphic and 
convenient form. The majority of the 
maps, charts, and diagrams are in col- 
ors, often as many as five and six colors 
being used on one map. 

The atlas is divided into four parts: 
Population ; Vital Statistics; Agricul- 
ture; Manufactures. The series of 
charts on each of these subjects is pre- 
ceded by achapter of explanation. The 
work was prepared under the supervis- 
ion of Mr Henry Gannett, Geographer 
of the Twelfth Census. 

The atlas is a unique publication. 
No other government in the world issues 
any similar work comparable toit. The 
Census Office deserves great credit for 
the promptness with which the atlas 
has been prepared and published. It 
may be obtained of the ‘‘ Superintend- 
ent of Public Documents, Washington, 
DD. ©.,"’ tor £4.00. 


The famous Waldseemuller map of 
1507, the earliest one in existence bear- 
ing the name of America, was exhibited 
for the first time in America December 
18 in an address to the National Geo- 
graphic Society by Prof. E. L. Steven- 
son, of Rutgers College. This map was 
recently discovered in Germany * by Jo- 
seph Fischer and antedates by a number 
of years any other map containing the 
word America. Fischer found it in the 
archives of one of the ducal castles of 
Prussia. The map is nine feet long. 
It is believed that Waldseemuller printed 
1,000 copies of this map in 1507, but as 
it was a wall map, all of the copies have 
perished except this one. 


*See NATIONAL GEOGRAPHIC MAGAZINE, 
February, 1902, page 
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TEXAS 

N. CAROLINA 
INDIAN TER 
WEST VIRGINIA 
VIRGINIA 
TENNESSEE 
MINNESOTA 
S.CAROLINA 
ARKANSAS 
KENTUCKY 
ALABAMA 
UTAH 
MISSISSIPPI 
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N.DAKOTA 
MARYLANO 
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CONNECTICUT 
INDIANA 
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NEW YORK 
OREGON 
WYOMING 
IDAHO 
WASHINGTON 
NEW MEXICO 
MAINE 
VERMONT 
NEW HAMPSHIRE 
CALIFORNIA 
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MONTANA 
ARIZONA 
HAWAII 
NEVADA 
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The later Waldseemuller map of 1516, 
on which the name America does not 
appear, as the author had learned by 
that time that he had unjustly given 
Amerigo Vespucius credit for discover- 
ing the new world, was exhibited for 
the first time in America by Professor 
Stevenson at the same time. 
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GEOGRAPHIC LITERATURE 


Around the Caribbean and Across Pan- 
ama. By FrancisC. Nicholas, Ph. D. 
Illustrated. Pp. 373. 6 by 8 inches. 

3oston: H. M. Caldwell Co. 


$2.06 >. 


IQO3. 


This timely book describes in interest- 
ing manner the incidents and adventures 
of the author in the various countries 
bordering the Caribbean sea. As the 
commercial explorer of large moneyed 
interests, Mr Nicholas has transversed 
Colombia, Venezuela, Panama, Central 
America, and the many islands of the 
West Indies. He dwells repeatedly on 
the great untouched wealth and _ possi- 
bilities of these countries, which, he as- 
serts, far surpass even common report. 
At present, however, American capital 
investing in these regions takes great 
risks of losing everything, owing to po- 
litical uncertainties. 

Mr Nicholas’ experiences on his jour- 
neys to Bogota were extremely disagree- 
able. 

‘‘Qn the road across the mountains 
there were no exciting incidents, only 
annoyances ; the way was tedious, the 
people inhospitable, the road-houses un- 
clean, and their charges little short of 
robbery. 

‘‘ Bogota is on the castern side of a 
great interior savannah, an open grass 
plain at almost ten thousand feet eleva- 
tion above the sea, a place of enchant- 
ing beauty, a broad expanse of open 
country surrounded by the bleak sum- 
mits of inner ranges of the Andes 
Mountains. 

‘* But the city is a place of vermin and 
corrupting filth ; a place where the com- 
mon incidents of the streets are not fit 
to be described; where beggars, display- 
ing revolting sores and rotting limbs, 
swarm about, even thrusting their filthy 
bodies where they may touch those who 
pass by, while they demand, not solicit, 
alms; where ill-mannered, arrogant, 
overdressed people make vulgar display 
of their clothes as they strut about and 
crowd for precedence, making much of 
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place next the wall—a fad which caused 
continued misunderstanding, because all 
claimed the wall and it was difficult to 
pass. For my part, I walked mostly in 
the streets and left the sidewalks to the 
natives. 

‘‘In Bogota one can see the Sedan 
chairs in active use, similar to those 
which are read about in historic ac- 
counts of periods some two or three 
centuries gone past. Here ladies,to show 
their piety and religious 
sentiment, go about 
dressed as penitents in | 
rough garment and belt 
of rope, but the dress is 
drawn tightly about 
them,that they may not 
touch the swarms of 
filthy people.’’ 

The volume is hand- 
somely illustrated from 
photographs and with 
maps, and is an exceed 
ingly desirable be Ol. 


| 
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Elementary Geogra- 
phy. By Charles F. 
King, Master of the 
Dearborn School, 
Boston. Profuselvy il- 
lustrated. Pp. vi 


fay <% PI Q by lIO* 
inches. Boston: 
Lothrop Publishing 
‘eer IgO3. $0.65. 


In plan and in treat 
ment, and especially in 
illustrations, this ele- 
mentary geography isa 


great advance over pre- prom Kine’s “EI 


vious textbooks. It ‘will 

create a new era in the 

teaching of geography to young chil- 
dren. The numerous graphic illustra- 
tions must appeal to the quick fancies of 
young people, while the simple, unpre 
tentious language will ld 


tion. The author has constantly re 


membered the words of Herbert Spence1 
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that ‘‘a child’s restless observation, 
instead of being ignored or checked, 
should be diligently administered to and 
made as accurate and complete as possi- 
ble ;’’ and he has also kept in mind the 
fact that the power of observation comes 
to children first and the power of reason- 
ing later. As a result, his book will 
stimulate the questioning faculty which 
all young people have in such marked 
degree, instead of confusing and check- 





A Mother Kangaroo, with a Young Kangaroo in her 
Pocket 


mentary Ge Ce o}) 

Lothr« P hing Ce 

ino I Ir ide ith elal “ate ve plana 
Ing tneir 1deas with elaborate explana- 


tions which they are unable to grasp. 
The book is divided into four parts: 


Home Geography by Observation, Geog 
raphy through Type Forms, The Earth 
as a Whole, and Journey Journey. <All 
descriptions and explanations are given 
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asa story tothe children. Photographs 
are exclusively used asa basis for the 
pictures of wild animals. Useful sug- 
gestions are given at the end of each 
chapter. ‘The author is to be especially 
congratulated on his choice of illustra- 
tions. Each picture has some striking 
fact so vividly presented that the lesson 
is not forgotten. Some very handsome 
colored plates are given in the book. 
The publishers have done their part as 
well as the author. The work is hand- 
somely printed, the type large, and the 
pictures clear and elegantly engraved. 


The Heart of Japan, By H. L. Brow- 
nell. Illustrated. Pp. 309. 5 by 
7', inches. New York: McClure, 
Phillips & Co. 1903. $1.50 net. 
Mr Brownell was for many years a 

teacher of English in the public schools 
of Japan. Most of the time he was 
stationed in towns away from the rail- 
ways, where he lived with country 
people—the true Japanese, as he calls 
them. Many books have been written 
about the Japanese during the last few 
years, but the present one is distinct 
and fresh and gives a charming and en- 
tirely different account of the lives of 
this bright and fascinating people. The 
reader sometimes wonders whether Mr 
srownell isnot emulating Munchausen, 
but all his stories are so well told that 
we must believe him. 

The opening chapter describes an 
enterprising farmer who dug a deep 
well on his fields, and then put in an 
American pump, consecrated it to a 
god, and then allowed all worshipers 
at this shrine free baths. The water 
which the many devotees zealously 
pumped meanwhile by a hidden cenduit 
was led out to irrigate his fields, and 
kept them green and prosperous when 
all other fields were parched and ruined. 

Chapter V, ‘‘ The Honorable Bath,”’ 
describes another phase of Japanese 
country life. Every chapter in the 
book is almost equally well done, 


though, perhaps, the most interesting 
is ‘‘ Diving Belles.’’ This is an ac- 
count of a peculiar seacoast village, 
where the women so outclass the men 
in diving for pearls that the men stay 
at home and keep house and do the 
cooking, etc., while their wives are 
swimming and diving for hours in the 
sea. 
BOOKS RECEIVED FOR REVIEW 
The Moon. By Wm. H. 
With 100 full-page plates. Pp. xii + 
108. «1 by 12 inches. New York: 
Doubleday, Page & Co. 1903. $10.00 
net, 


Pickering. 


New Conceptions in Science. By Carl 
Snyder. Illustrated. Pp. 361. 5!, 
by 8 inches. New York: Harper & 
Brothers. 1903. $2.00 nef. 

Climbs and Explorations in the Cana- 
dian Rockies. By H. E. N. Stutfield 
and J. Norman Collie, F. R. S. [lus- 
trated. Pp. 343. 6byginches. Lon- 
don: Longmans, Green & Co. 1903. 
$4.00 net, 

A Handbook of Modern Japan. By 
Ernest W. Clement. Illustrated. Pp. 
395. 5 by 7!2 inches. Chicago: A.C. 
McClurg & Co. 1903. $1.50. 

The Forest. By Stewart Edward White. 
Illustrated. Pp. 276. 6by 9g inches. 
New York: The Outlook Company. 
1903. $1.50 net. 


Handbook of Commercial Geography. 


By Geo. G. Chisholm. (Fourth cor- 
rected edition.) Illustrated. Pp. 
xlvi + 639. 6 by g inches. New 


York and London : Longmans, Green 
& Co. 1903. $4.00. 

Present Day Egypt- By Frederic Court- 
land Penfield. Illustrated. Pp. 396. 
5'% by 8 inches. New York: The 
Century Co. 1903. $2.00. 

The Russian Advance. By Albert J. 


Beveridge. Illustrated with maps. 


6 by 81% inches. New York: Harper 
srothers. 1903. 


$2.50 nel, 
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Indians of the Painted Desert Region. 


3y George Wharton James.  Illus- 
trated. Pp. 268. 6 by 8% inches. 
Boston: Little, Brown & Co. 1903. 


$2.00 vet. 


Indians of the Southwest. By George 
A. Dorsey, Ph. D. Illustrated. Pp. 
222. 5'% by 7'% inches. Chicago: 
Passenger Department, Atchison, To- 
peka and Santa Fé Railway. 1903. 


$0.50. 
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In view of the present widespread interest in 
the Republic of Panamaand of the paramount 
importance to this country of the Panama 
Canal, the Lecture Committee have altered the 
program previously announced and have made 
arrangements for two addresses on the Panama 
question. 

The first of these will be by Hon. Wm. H. 
Burr, member of the Isthmian Canal Commis- 
sion and Professor of Engineering in Columbia 
University, and will be given on Friday even- 
ing, January I5. 

The second address will be given on Satur- 
day evening, January 30. The name of the 
speaker will be announced later. 

The committee have also changed the subject 
of the afternoon course of lectures during Feb- 
ruary and March from that previously au- 
nounced, ‘The Growth of Diplomacy,’’ and 
announce instead a course of five addresses on 
‘*The Countries of South America,’’ 

The completed program for the remainder 
of the season is as follows: 


REGULAR MEETINGS OF THE SOCIETY 


The annual meeting will be held in the large 
hall of Columbian University, and succeeding 
meetings at the Cosmos Club until Hubbard 
Memorial Hall is completed (about February 1). 

January 8, 1904.—Annual meeting, followed 
by an address by Prof. Wm. M. Davis, of Har- 
vard University,on ‘‘A Summer in Turkestan.”’ 

January 22.—‘‘ The Work of the Bureau of 
Insular Affairs.’? Col. Clarence R. Edwards. 

February 5.—‘‘ The Work of the Bureau of 
Statistics.’’ Hon. O. P. Austin. 

February 12.— ‘‘’ The Work of the Bureau of 
Fisheries.’’? Dr Barton W. Everimann., 


March 4.—'‘ The Work of the National Bu- 
reau of Standards.’’ 
March 18. 


ical Survey.”’ 


Dr G. M. Stratton. 
‘*The Work of the U. S. Biolog- 
Dr C. Hart Merriam. 
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Round Kangchenjunga. A 
of mountain travel and exploration. 
By Douglas W. Freshfield. 
illustrations and maps. Pp. xvi + 

373. 6% by Io inches. 

Edward Arnold. 

mans, Green & Co. 


1903. $6.00 ref, 
(Second edition. ) 
Illustrated. Pp. 
Washington : 


[903. 


Irrigation in India. 
By H. M. Wilson. 
238. 6 by g inches. 
Geological Survey. 


GEOGRAPHIC SOCIETY 


POPULAR COURSE 


National Rifles’ Armory, 920 G street, 
at 5 p. mi. 


-‘* The Republic of Pan- 


Friday, January 15. 
3urr, of the Isthmian 


ama.’’ Hon. Wm. H. 
Canal Comunission. 

Saturday, January 30. 
Panama Canal.,”’ 

Saturday, February 20.—‘‘ Joys of the Trail.’ 
Mr Hamlin Garland, author and lecturer. 

Friday, February 26.—‘‘ Travels in Arabia 
and Along the Persian Gulf.’? Mr David G. 
Fairchild, Agricultural Explorer of the De- 
partment of Agriculture. 

Friday, March 11.—‘ Little Known Peoples 
of Mexico.’? Dr Carl Lumholtz, author of 
‘*Unknown Mexico,’ etc. 

Friday, March 25—‘‘ The Louisiana Purchase 
Iyxposition.’’ » President David R. Francis. 

Friday, April 11.—‘‘ The Ancient People of 
Bolivia.’?’ Mr Adolph F. Bandelier, American 
Museum of Natural History. 


AFTERNOON COURSE OF LECTURES 
In the large hall of Columbian University. 
General subject: The Countries of South 

America. 


February 27. 


Hon. F. B. Loomis, 


Venezuela. 
Secretary of 


‘Colombia and 
\ssistant 


State. 

March 5.—Peru. His Excellency Manuel 
Alvarez Calderon, E. E. and M. P. from Peru. 

March 12.—Brazil. Hon. Robert Adams, 
Jr., M. C., formerly Minister to Brazil. 

March 19.—Argentine Republic. 

March 26.—Chile. Mr Charles M Pepper. 


narrative 
With 


London : 
New York: Long- 


‘*Panama and the 
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‘*Under blue Italian skies.”’ 


SAN JOAQUIN 
VALLEY. 


JU DD & D ETWE | .: E R This wonderful California valley has 
less than a million inhabitants but is 
capable of sustaining a population 
equal to that of Italy, which is nearly 
thirty-three millons. It is similar in 
climate and productions to Italy, and 
P R N T FE R » is destined to become one of the richest 
sections in the. world. The best way 

to reach it from the East is by the 


NEW YORK CENTRAL LINES 


and their connections, and it affords 


420-22 ELEVENTH ST. N. W. remarkable inducements for persons 
iri ive i », healthful 


desiring to live in a pure, 
atmosphere and upon a most produc- 


WASHINGTON, D. C. tive soil. 

A copy of the 52-page Lllustrated Catalogue 
ef the “ Four-Track Series,’ New York Cen- 
trals books of travel pat education, will he 
sent free to any address, on receipt of a two- 
cent stamp, by George H Daniels, General 
Passenger Age nt, New York Central & Hudson 
River Railroad, Grand Central Station, New 
York. 


Neatness Punctuality Fair Prices 
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The jilanhattan Press-Clipping Bureau 


ARTHUR CASSOT, FProprietor 
NEW YORK (Knickerbocker Building) LONDON 
COR. FIFTH AVENUE AND 14TH STREET, NEW YORK 


Will supply you with all personal reference and clippings on any subject from all the papers 
and periodicals published here and abroad. Our large staff of readers can gather for you more 
valuable material on any current subject than you can get in a lifetime. 


TERMS: 


100 clippings . . $ 5.00 
250 clippings . . . $ 12.00 
500 clippings . . . $22.00 
1,000 clippings . . . $35.00 
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HENRY ROMEIKE'’S 
BUREAU OF PRESS CUTTINGS 


33 Union Square, New York 


Reads every paper of importance published in the United States, 
and through-its European agencies in London, Paris, Berlin and Vienna 
every paper of importance published in Europe and the British 
Colonies. One subscription on any given subject will bring notices 
from the United States, and if desired also from the European papers, 


WRITE FOR TERMS 





BACK VOLUMES 


OF THE 


National Geographic Magazine 





The NATIONAL GEOGRAPHIC MAGAZINE has on hand 
a few copies of complete back volumes which may be obtained 


at the following prices: 





Vol. 3, 1891 ; $5.10 | Vol. 9, 1898 ; $2.75 
Vol. 5, 1893 - : ‘ke, Weed Aol II, 1900 . 2 iS 
Vol. 6, 1894-5. ; 4.20 

Vol. 7, 1896. . : : pe Vol. 12, 1901 yx ‘ 2.50 
Vol. 8, 1897 ; 3.00 | Vol. 13, 1902 . ; + EO 





The NATIONAL GEOGRAPHIC MAGAZINE will pay the 
following prices for copies of certain back numbers: 


Vol. 1, 1889, No. 2, $1.00; No. 4, $1.00 

Vol. 2, 1890, No. 2, $1.00 

Vol. 4, 1892, No. 1, $0.50; No. 2, $1.50; No. 3, 
$0.50; No. 4, $0.50; No. 5, $1.00; No. 6, $1.00 

Vol. 10, 1899, No. 6, $0.50; Index, $0.52 

Vol. 13, 1902, No. 1, $0.30 


Hubbard Memorial Hall, - - Washington, D. C. 








SPECIAL MAPS PUBLISHED BY THE NATIONAL 
GEOGRAPHIC SOCIETY 





Map of the Philippines (5 feet 2 inches x 3 feet). 
Prepared under the direction of the War Department. 


Map of South Africa (46 x33 inches). 


Prepared under the direction of the War Department. 


Map of Northeastern China (36x 28 inches). - 
Prepared under the direction of the War Department. 


Map of the Chinese Empire, Japan, and the Russian-Manchutian Raif- 
way (11 x7% inches). 


Map of Alaska (28 x 24 inches). 
Prepared under the direction of the U. S. Geological Survey. 


A Series of Twelve Maps on the Alaskan Boundary Dispute. 
Prepared under the direction of Hon. John W. Foster, ex-Secretary of State. 


Chart of the World on Mercator’s Projection (48x27 inches). 
Prepared under the direction of the Hydrographic Office. 


Map of Cuba (18x7% inches). 
Prepared under the direction of Robert T. Hill. 


A Series of Twenty-five Full-page Charts, showing storm tracks and 


methods of weather forecasting. 
Prepared under the direction of Dr. Willis L. Moore, Chief U. S. Weather Bureau. 


By Mail for Twenty-five Cents Each. 


NATIONAL GEOGRAPHIC SOCIETY,’ 
HUBBARD MEMORIAL HALL, WASHINGTON, D. C. 














KODAKS, CAMERAS 


AND PHOTOGRAPHIC SUPPLIES 


The Cameras and Supplies manufactured by the Century, Rochester Opti- 
cal, and Eastman Kodak Companies are too well known to need any special 
recommendation. We carry the best of their several lines, thus insuring our 
customers perfect satisfaction. Among these the New Film Pack Camera, 
made by the Rochester Optical Co., is the lightest, handiest, and simplest 
constructed Film Camera on the market. Size, 34%x4%. Price, $3.60. 





Film Packs, 12 exposures $ ? Century View, 6'4x84, with carrying 

Poco-A, 4x5, with one plate holder... fe case and one plate holder............ -$39 

Poney Premo B No. 445, with carrying Brownie No. 1, 24x2% eee 
case and one plate holder 14 40 Brownie No. 2, 24%x3% 

Century Petite, 34x4%, with one plate Flexo No. 2, 3}4x3}..... 


11 26 
Bullet No. 2, 
: 13 60 Bull’s Eye No. 4, 4x5 

Century Model 20, 4x5, with carrying Folding Pocket Kodak No. 0, 15¢x2%... 
case and one plate holder 11 26 Folding Pocket Kodak No. 1, 24%x3%... 
Century Modei 20, 5x7, with carrying Folding Pocket Kodak No. 1A, 2%4x4% 
: 16 20 Folding Pocket Kodak No. 2, 334x33¢... 
* Century Model 21, 4x5, with carrying y Folding Pocket Kodak No.3, 34%x4¥... 
case and plate holder 14 40 Ray Sliding Tripod wenedseccccces 

Century Model 21, 5x7, with carrying Bull’s Eye Tripod ‘ 

case and one plate holder Plate Racks 

















Also complete lines of Trays, Graduates, String Rods; Mounts, Developing 
and Toning Solutions, Films, Plates, etc. ; 

Our stock is composed of 1903 models only, thus insuring our patrons 
of the latest improvements. 

Our dark room is at the disposal of our patrons. Special attention given 
to developing and printing. 


WOODWARD & LOTHROP 


NEW YORK WASHINGTON 
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